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JACOB  BIGELOW* -A  SKETCH. 

By  J.  G.  MuMFORD,  M.  D.,  Boston. 


The  two  most  conspicuous  names  in  Boston  medicine  of 
the  last  century  are  those  of  Jackson  and  Bigelow.  Of  the 
former,  this  Society  heard  something  a  few  years  since  from 
my  friend  Dr.  Osier.  The  Jacksons,  father  and  son— the 
son  cut  off  in  his  early  youth,  and  memorialized  by  his  dis- 
tinguished father — fill  a  unique  place  in  our  annals.  The 
Bigelows,  father  and  son,  both  lived  long  and  active  profes- 
sional lives;  their  working  years  covering  in  all  more  than 
eight  decades.  To  the  younger  generation,  the  distinguished 
son,  surgeon  and  teacher,  Henry  J.  Bigelow,  is  the  better 
known.  But  I  doubt  if  in  future  annals  his  fame  will 
eclipse  that  of  his  father. 

Eecently,  we  have  received  a  biography  of  the  younger 
Bigelow  from  the  pen  of  his  colleague,  Richard  M.  Hodges; 
to  me  one  of  the  very  best  medical  memoirs  known.  The 
story  of  the  fathers  life  has  never  been  fully  written.  Obitu- 
ary notices,  and  a  brief  laudatory  sketch  by  a  layman  friend 
we  have,  and  his  own  writings.  From  such  insufficient  data 
I  have  attempted  to  collect  and  compress  into  a  short  paper 
what  little  I  may  of  this  distinguished  man. 

What  is  it  that  he  did?  On  what  does  his  fame  rest? 
Why  do  our  seniors  still  name  him  with  respect  and  almost 
with  reverence? 

Men  who  knew  him,  tell  this  of  him— He  was  a  wonderful 
old  man.  His  mind  was  alert  to  the  very  end.  He  was  full 
of  wit,  humor  and  satire.  He  was  wise,  acute,  profound. 
He  was  one  of  the  ablest  practitioners  we  ever  had. 

But  there  was  more  than  this  in  it  all.     What  the  man 
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did  impressed  enormously  the  community  in  which  he  lived, 
the  source  of  the  impression  being  often  almost  unrealized. 

The  story  of  his  life,  briefly  and  simply  related,  is  a  stim- 
ulus in  itself,  and  tells  us  of  the  development  of  medicine 
and  scientific  thought  through  many  of  the  transitional 
formative  years  of  the  century. 

Jacob  Bigelow  was  born  on  the  27th  of  February,  1787, 
and  died  on  the  10th  of  January,  1879,  nearly  ninety-two 
years  old.  His  life  embraced  all  the  greatest  events  of  our 
Country's  history — from  the  adoption  of  the  Federal  Consti- 
tution, through  the  Reconstruction  days.  And  no  man  more 
than  he  grasped  the  meaning  of  all  that  wonderful  era. 
Born  at  a  time  of  political  expansion,  he  came  to  know  per- 
sonally all  the  foremost  figures  of  the  age  among  us.  John 
Adams  complimented  him,  Thomas  Jefferson  corresponded 
with  him,  Daniel  Webster  was  a  fellow  townsman,  Lincoln 
and  Grant  were  familiar  to  his  riper  years;  and  though  with 
politics  he  never  had  active  concern,  he  was  always  an  appre- 
ciative student  of  national  development,  and  in  his  place  was 
an  aggressive  and  liberal  promoter  of  reforms — municipal, 
social,  educational  and  scientific. 

He  was  of  New  England  ancestry.  His  great-great-great- 
grandfather came  from  England  about  1640  and  settled  in 
Watertown,  Massachusetts.  In  that  vicinity  the  family  al- 
ways lived.  His  father,  Jacob  also,  was  a  Congregational 
minister  in  Sudbury. 

The  younger  Bigelow's  childhood  was  passed  in  the  country 
at  farmwork  and  scant  schooling.  Painfully,  his  father  was 
enabled  to  send  him  to  Harvard  College,  where  he  was  grad- 
uated in  1806. 
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During  these  early  years,  he  was  not  slow  in  the  pursuit 
of  useful  knowledge.  Nature  always  charmed  him,  and  in 
the  study  of  her  mysteries  he  was  an  eager  scholar.  Flowers, 
the  succession  of  crops,  the  building  of  the  trees,  the  changes 
of  the  seasons,  meant  always  more  to  him  than  to  the  average, 
simple,  country  lad. 

In  college  he  was  not  unknown.  In  his  brief  autoliio- 
graphical  notes,  which  end  with  his  middle  life,  he  tells  us 
that  he  was  a  member  of  a  "  Theological  Society,  which  was 
very  good;  a  Porcellian  Club,  which  was  very  bad;  a  Phi  Beta 
Kappa  Society,  intended  to  be  composed  of  the  best  scholars; 
and  a  Navy  Club,  which  was  above  suspicion  as  containing 
the  worst."     He  was  the  poet  of  his  commencement  day. 

Like  Astley  Cooper,  Bigelow  had  no  special  "  call."  Be- 
yond the  fact  that  he  had  an  inborn  love  of  Nature,  there  was 
nothing  to  lead  him  to  scientific  pursuits.  The  choice  be- 
tween law,  theology  and  medicine  exercised  him  not  a  little, 
and  he  tells  us  that  his  opinions  were  at  last  confirmed  by 
the  anatomical  lectures  of  one  of  the  earliest  and  most  force- 
ful surgeons  of  our  countrj',  John  Warren. 

Were  it  not  for  wandering  too  far  afield,  it  would  be  inter- 
esting here  to  relate  Bigelow's  impressions  and  opinions  of 
that  distinguished  man,  the  first  of  a  well-known  family  of 
Boston  surgeons;  for  he  used  often  through  life  to  speak 
in  glowing  and  delighted  language  of  the  great  fluency  and 
charm  with  which  Warren  lectured. 

On  the  choice  of  a  profession,  Bigelow  has  many  inter- 
esting things  to  say;  and,  in  his  later  years,  contrasts  elo- 
quently the  great  range  of  pursuits  which  became  open  to 
aspiring  youth,  as  compared  with  the  narrow  things  of  his 
boyhood.  "  Few  young  men,"  he  says,  "  would  then  have  cast 
their  fortunes  on  the  uncertain  chance  of  finding  occupation 
and  livelihood  in  the  almost  unexplored  paths  since  success- 
fully pursued  by  multitudes  of  educated  aspirants— in  the 
capacities  of  engineers,  mechanical  and  chemical  manufac- 
turers, artists,  authors,  editors,  lecturers  and  teachers  of  the 
higher  class.  Is  it  not  possible  that  future  learned  profes- 
sions will  spring  up  for  the  future  wants,  luxuries  and  per- 
versities of  mankind  ?  Why  should  not  cookery,  which  caters 
to  the  gratification  of  one  sense,  take  its  place  as  a  fine  art 
by  the  side  of  music  and  painting;  and  why  should  not  a 
refined  and  cultivated  ansesthesia  be  so  varied  in  its  appli- 
cations and  degrees  as  to  exempt  mankind  from  their  griefs 
and  grievances  by  an  artistic  application?" 

In  1806,  the  status  of  medical  education  in  this  country 
was  most  elementary.  Aside  from  the  New  York,  Philadel- 
phia and  Harvard  schools,  there  was  no  medical  college  of 
high  standing,  and  even  they  offered  the  shortest  of  courses 
to  their  matriculants.  Indeed,  it  was  not  until  1810  that 
Harvard,  following  the  example  of  the  older  schools,  granted 
her  graduates  the  doctor's  degree. 

But  Harvard,  and  a  residence  in  Boston,  were  beyond  the 
reach  of  young  Bigelow  on  his  leaving  college.  So  one  year 
he  spent  in  Worcester  as  tutor  and  student  before  matricu- 
lating in  tlie  medical  school  of  his  Alma  Mater,     There  the 


professors  were  then  but  three — Warren,  Jackson  and  Water- 
house. 

Bigelow  came,  then,  to  Boston  in  1808  to  attend  the  lec- 
tures of  the  medical  professors,  entered  as  a  pupil  the  office 
of  Dr.  John  Gorhani,  and  eked  out  his  scanty  income  by 
teaching  in  the  Boston  Latin  School.  He  became  a  student 
of  science  while  continuing  to  broaden  his  familiarity  with 
the  ancient  classics. 

One  year  only  he  passed  in  Boston — then  to  riiiladelphia, 
in  1809,  for  the  lectures  of  Rush,  Wistar,  Physick,  P.aitun 
and  Cox,  and  the  doctor's  degree. 

He  was  twenty-three  years  old. 

From  the  very  outset,  Bigelow  showed  characteristics 
familiar  enough  among  American  youths — ambition,  courage, 
confidence  in  himself,  adaptability  to  his  surroundings,  ver- 
satility, a  keen  sense  of  perspective,  humor  in  its  best  sense, 
and  an  inexhaustible  capacity  for  work.  When  funds  from 
home  failed  him,  during  his  medical  course,  he  took  to  teach- 
ing. To  bring  himself  early  before  the  professional  public, 
he  took  to  writing,  and  secured  the  handsome  Boylston  Prizes 
in  four  successive  years;  indeed,  it  began  to  be  said  that  the 
Boylston  Prize  was  instituted  for  Bigelow's  benefit.  Coming 
to  Boston  penniless,  unknown,  without  friends  or  connec- 
tions, he  cultivated  from  the  outset  the  best  among  his  con- 
temporaries and  was  an  early  member  of  their  social,  pro- 
fessional and  literary  gatherings.  Among  these  men,  friends 
of  his  youth,  were:  Alexander  Everett,  a  brother  of  Edward, 
George  Ticknor,  H.  D.  Sedgwick,  Nathan  Hale,  Edward  T. 
Channing  and  William  P.  Mason. 

So  well-known  had  he  become,  so  promising  seemed  his 
career,  that  within  two  years  the  elder  James  Jackson  chose 
him  as  his  associate  in  practice.  Dr.  Jackson  had  recently 
been  appointed  Professor  of  Theory  and  Practice  at  Harvard. 

Early  there  became  evident  in  Bigelow  a  facility  in  the 
handicrafts  which  was  equalled  only  by  his  brilliancy  in 
intellectual  pursuits.  That  he  gave  himself  largely  to  the 
subjects  of  therapeutics  and  internal  medicine,  has  always 
been  an  interesting  fact.  He  would  doubtless  have  succeeded 
as  a  surgeon,  as  did  his  distinguished  son.  He  was  a  born 
artist,  artificer,  craftsman,  mechanician  and  inventor;  and 
there  has  probably  never  been  a  man  better  equipped  by 
natural  endowment  for  success  in  all  branches  of  the  healing 
art.  So  far  as  a]ipears  he  never  had  any  regular  instruction 
in  drawing  or  mechanics,  but  qualified  for  these  pursuits 
by  persistent  personal  inquiry  and  the  exercise  of  his  natural 
genius. 

When  occasion  came  for  illustrating  his  Medical  I'xitany 
with  colored  engravings,  and  before  modern  methods  of  litho- 
graphing were  invented,  he,  himself,  devised  a  means  of  illus- 
tration which  proved  both  practical  and  beautiful.  When 
lie  wished  for  drawings  and  models  for  his  lectures  as  Rum- 
ford  professor  he  knew  how  to  make  them.  When  he  was 
called  upon  to  lay  out  the  plan  of  Mount  Aulmrn  Cemetery, 
he  proved  himself  an  ingenious  and  practical  landscape  garde- 
ner. He  was  wont  to  appear  in  every  workshop,  garret  and 
cellar  in  Boston,  where  artisans  or  mechanics  would  grant 
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him  entrance  and  answer  his  questions.  He  knew  what  was 
done  and  how  done  by  smith,  glass-blower,  clock-maker,  type- 
caster,  printer,  moulder  and  engraver. 

At  the  age  of  twenty-five,  when  less  than  two  years  in 
practice,  his  extra  professional  activities  were  punctuated  by 
an  election  to  the  Anthology  Club — a  famous  literary  body 
which  was  founded  in  1805,  with  fourteen  members,  and 
after  a  flourishing  existence  of  many  years,  developed  into 
that  most  unique  and  popular  of  all  private  libraries,  the 
Boston  Athenffium. 

Of  course,  he  joined  the  Massachusetts  Medical  Society, 
and  was  early  honored  with  an  election  to  the  Massachusetts 
Historical  Society,  and  the  American  Academy  of  Arts  and 
Sciences. 

In  1813,  too,  his  interest  in  the  study  of  botany  and  appre- 
ciation of  its  popular  possibilities,  led  him  to  give  a  course 
of  popular  lectures  on  botany  in  Boston,  under  the  patronage 
of  John  Lowell. 

Bigelow  often  said  what  has  been  said  by  many  other  dis- 
tinguished and  successful  men,  that  a  professional  man  should 
have  a  hobby.  I  suppose  his  own  hobby  was  botany;  though, 
indeed,  he  rode  many  little  hobbies  besides.  At  any  rate,  to 
botany  first  he  betook  himself,  in  no  amateiirish  fashion,  and 
studied,  and  lectured,  and  wrote  books.  "  Florula  Boston- 
icnsis  "  was  one  of  them,  a  volume  well-known  to  our  grand- 
fathers; a  simple,  charming,  comprehendible  English  book, 
bringing  Nature  and  fields  and  forests  and  flowers  nearer  to 
simple  minds. 

Now  these  studies  of  the  young  Bigelow  brought  him  many 
friends  near  home  and  distinguished  correspondents  from 
abroad.  Such  were:  Dr.  Henry  Muhlenberg  of  Pennsylvania, 
The  Abbe  Correa  de  Serra,  at  that  time  Portuguese  Minister 
at  Washington,  perhaps  the  best  cultivated  man  in  America — 
kindly,  learned,  much  acquainted,  widely  known  in  science. 
And  there  were  also  such  correspondents  as  Sir  J.  E.  Smith, 
De  Fontaine,  Jussieu,  and  de  Candolle. 

So  Bigelow  began  to  be  known  among  the  wise  men  of 
Europe,  when  he  was  not  yet  thirty,  and  being  no  pedant, 
began  to  be  liked  among  common  folk  at  home.  His  prac- 
tice among  them  spread,  and  Harvard  College  appreciated 
him  and  made  him  a  professor. 

In  1815  he  was  appointed  lecturer  on  Materia  Mediea  and 
Botany;  and  in  1817,  when  he  was  thirty,  they  changed  his 
title  to  professor,  and  made  him  the  colleague  of  James 
Jackson,  J.  C.  Warren,  John  Gorham  and  Walter  Channing. 
He  held  tlie  chair  for  forty  years. 

Many  writers  have  observed  that  a  man's  most  interesting 
years  are  his  early,  formative  years;  and  novelists  have  made 
use  of  this  fact.  But  it  was  not  altogether  so  with  Jacob 
Bigelow.  While  he  was  poor  and  young,  strenuous  and 
ingenuous,  he  was  an  interesting  figure;  but  I  hope  to  show 
that  he  remained  an  interesting  figure,  rich  and  old,  still 
strenuous  and  wise. 

To  tell  much  of  those  early  years,  there  is  little  time  or 
space.     He  was  a  poet,  for  he  read  a  Phi  Beta  Kappa  poem 


at  Commencement  on  the  theme  "Professional  Life"'  in  words 
somewhat  original,  in  style,  Drydenesque. 

And  while  he  was  doing  these  intellectual  things,  his 
hands  were  not  idle,  nor  was  his  tongue  backward  in  telling 
of  his  tasks.  Of  his  many-sidedness,  perhaps  I  have  said 
enough,  and  it  will  illustrate  the  "  why  "  of  his  being  ap- 
pointed Eumford  professor  and  lecturer  on  the  Application 
of  Science  to  the  Useful  Arts  at  Harvard. 

He  was  the  first  Rumford  professor. 

Again,  were  it  not  for  the  limits  of  time,  it  would  be 
pleasant  to  say  something  of  that  distinguished  Count  Rum- 
ford,  and  to  tell  Tyndall's  delightful  story  of  his  romantic 
and  useful  life. 

But  Eumford  was  dead,  and  had  left  some  money  to  Har- 
vard College  for  the  purpose  aforesaid,  and  Bigelow  was 
appointed  to  carry  out  the  purpose — a  man,  I  believe,  after 
Rumford's  own  heart. 

This  novel  bequest  of  Eumford  which  established  a  pro- 
fessorship with  an  annual  income  of  $1,000,  marks  an  inter- 
esting departure  in  American  university  education.  It  seems" 
to  have  been  accepted  by  the  college  with  a  certain  amount 
of  scepticism  at  first;  but  the  umisual  talents  and  ability 
of  the  first  professor  shed  a  light  upon  utilitarian  topics 
which  was  most  unsuspected  by  the  dons  of  that  day. 

On  the  11th  December,  1816,  Bigelow  devoted  his  opening 
lecture  to  the  Life  and  Works  of  Count  Eumford.  The  force, 
sanity,  and  eloquence  of  the  address,  when  it  came  to  l)c 
printed,  met  with  praise  from  men  of  all  sorts. 

I  think  that  this  appointment,  and  the  meaning  of  it  all, 
came  to  be  for  Bigelow  the  most  significant  event  of  his  life. 
Doubtless,  the  -developing  science  of  the  last  century  would 
have  found  in  him  an  enthusiastic  student  under  any  circum- 
stances. But  it  is  fair  to  suppose  and  pleasant  to  believe, 
that  Rumford,  the  distinguished  American,  the  idol  of  for- 
eign courts,  the  founder  of  scientific  bodies,  stimulated  and 
left  behind  him  in  his  native  State  a  young  disciple,  who 
needed  only  that  brilliant  and  successful  example  to  lead  him 
wisely  toward  the  pursuit  of  truth. 

Of  these  first  lectures  of  Bigelow,  the  youthf\d  professor, 
I  can  give  but  slight  account.  The  showing  of  apparatus 
and  the  description  of  technics  lend  themselves  feebly  to  the 
printed  page.  But  we  know  that  the  lectures  were  successful 
and  stimulated  a  growing  demand  for  the  popular  demon- 
stration of  the  elements  of  science. 

To  Bigelow,  himself,  their  value  was  greatest,  doubtless, 
as  I  have  said.  He  was  the  first  of  a  line  of  distinguished 
men  to  hold  this  chair,  and  is  represented  in  it  to-day  by 
Wolcott  Gibbs,  professor  emeritus,  and  John  Trowbridge, 
the  actual  incumbent. 

Then  there  was  that  other  pursuit,  botany,  which,  with 
medicine  and  technology,  occupied  his  life.  The  little  book 
on  Boston  Flora,  published  in  1814,  was  popular  at  once. 
The  subject  was  so  plainly  and  charmingly  handled  that  the 
volume  had  a  large  circulation  among  the  laity  from  its 
first  publication.  Ten  years  later,  in  1834,  a  second  and 
very  much  enlarged  edition  appeared. 
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This  was  only  the  beginning  of  his  botanical  givings 
forth.  The  work  for  which  he  was  early  distinguished,  which 
brought  him  into  closest  contact  with  the  savants  of  Europe, 
and  gave  him  honor  in  his  own  country,  was  the  elaborate 
series  of  volumes  published  under  the  title,  American  Medi- 
cal Botany. 

This  treatise  purports  to  cover  the  ground  indicated  by 
its  title,  in  a  popular,  as  well  as  exhaustive  manner,  and  a 
special  interest  in  it  is  the  elaborate  system  of  plates,  de- 
signed and  largely  executed  by  Bigelow  himself. 

These  rare  volumes  impress  one  strongly  with  the  style 
and  method  of  their  contents;  the  distinctness,  finish  and 
beauty  of  their  illustrations;  and  the  excellence  of  their 
appearance  in  paper  and  typography,  which  would  make 
them  creditable  productions  at  the  present  day.  Their  popu- 
larity with  the  unprofessional  reader  was  enhanced  by  their 
author's  avoidance  of  technical  terms.  Copies  are  now  ex- 
tremely rare. 

Bigelow's  eminence  as  a  botanist  was  recognized  also  by 
his  being  appointed  an  editor  of  the  first  edition  of  the  U.  S. 
Pharmacopeia,  in  1820,  at  the  age  of  thirty-three,  in  associa- 
tion with  Spaulding,  of  New  York,  Hewson,  of  Philadelphia, 
Ives,  of  New  Haven,  and  De  Butts,  of  Baltimore.  In  this 
publication,  Bigelow's  scheme  of  simplifying  nomenclature 
was  followed,  thus  distinguishing  the  American  Pharmaco- 
peia from  that  of  Great  Britain. 

In  1817,  when  thirty  years  old,  Bigelow  married  Mary 
Scollay,  a  daughter  of  Col.  William  Scollay,  of  Boston. 
They  had  five  children,  one  of  whom  was  Henry  Jacob, 
famous  among  American  surgeons. 

So  in  the  year  1820,  we  may  regard  Jacob  Bigelow  as  well 
launched  in  his  life-work.  Though  still  young,  a  recognized 
authority  on  botany,  a  distinguished  lecturer  on  applied  sci- 
ence, a  successful  teacher  and  practitioner  of  medicine;  al- 
ready approaching  the  acme  of  his  life-work  as  a  physician, 
let  us  believe,  though  the  exact  extent  of  his  activities  is  not 
entirely  apparent. 

To  one  studying  the  professional  conditions  in  Boston  at 
that  day,  the  burden  of  incessant  practice  would  appear  to 
have  been  less  onerous  than  it  has  since  become.  Boston 
was  fortunate  in  a  goodly  number  of  eminent  doctors,  and 
though  fees  were  small,  as  we  reckon  fees,  it  would  appear 
that  all  were  comfortably  supported  in  that  frugal  genera- 
tion. Indeed,  as  regards  many  of  -those  well-known  men, 
one  is  not  impressed  with  the  sense  of  their  incessant  and 
over-burdened  professional  activities,  great  incomes  and  the 
increasing  demand  for  their  services,  as  was  the  case  with 
their  English  contemporaries.  They  seem  to  have  had  time 
for  a  diversity  of  interests,  and  it  is  for  this  reason,  perbaps, 
that  they  have  left  behind  them  the  reputation  for  wide 
philanthropy,  good  literary  and  scientific  attainments,  and 
respectable  scholarship. 

In  the  present  day,  Boston  physicians  are  not  conspicu- 
ously public  spirited.  Tradition  says  that  in  this  they 
have  degenerated.  However  that  may  be,  and  whatever  the 
cause,  in  Jacob  Bigelow  we  have  a  conspicuous  example  of 


the  reverse.  Through  life,  he  was  eager  and  forward  in 
many  public  movements;  in  some  of  them  an  originator  and 
leader.  As  with  most  men,  the  story  of  his  life  falls  natur- 
ally into  three  chapters — development,  maturity,  and  age. 
In  all,  except  the  last,  he  was  precocious.  For  this  reason 
his  activities  covered  a  multitude  of  years.  We  have  traced 
him  through  the  first  chapter.  Let  the  second  chapter  begin 
at  the  age  of  thirty-eight,  and  be  ushered  in  with  the  incep- 
tion of  his  first  conspicuous  public  service — the  founding  of 
Mount  Auburn  Cemetery. 

Up  to  this  time,  1825,  the  dead  of  our  cities  bad  been 
buried  in  the  city  church-yards  and  vaults,  and  the  problem 
of  their  disposal  was  becoming  an  urgent  and  a  distressing 
one.  With  the  increase  of  population,  the  ground  was  be- 
coming encroached  upon,  at  the  same  time  that  the  burials 
were  becoming  more  frequent.  Many  of  the  older  church- 
yards had  long  been  full.  Interments  were  made  in  graves 
already  occupied,  and  ancient  bones  were  being  disinterred 
and  removed.  Shocking  as  all  this  was  to  the  sensibility  of 
the  community,  the  danger  to  the  public  health  was  becom- 
ing still  more  serious. 

All  this  had  long  been  a  matter  of  grave  concern  to 
Bigelow,  and  in  this  year,  1825,  he  called  together  at  his 
house  a  small  company  of  prominent  men  to  discuss  the  situ- 
ation and  its  remedy.  He  proposed  to  them  a  plan  which 
met  with  their  cordial  approval,  though  when  it  was  made 
public,  it  was  received  with  a  storm  of  opposition  and  ridi- 
cule. 

Bigelow's  proposition  was  the  founding  of  an  extra-urban 
forest  cemetery.  In  a  delightful  and  convincing  series  of 
papers,  he  pointed  out  the  reasonableness  of  this  plan,  and 
the  offence  of  the  existing  methods.  The  arguments  he 
used  are  familiar  enough  to  us  to-day.  Little  was  needed 
to  show  the  disadvantage  of  past  conditions  and  the  advant- 
age of  returning  bodies  to  a  virgin  soil  where  rapid  decom- 
position in  a  forest  garden  might  go  on  unchecked.  This 
was  told  graphically  and  strikingly. 

For  seven  years  the  debate  went  on,  until  in  1832,  in  spite 
of  constant  and  powerful  dissent,  the  cemetery  at  Mount 
Auburn  was  dedicated  for  public  use.  The  place  is  situated 
in  a  piece  of  woods  about  a  mile  from  Harvard  College,  on 
the  banks  of  the  Charles,  and  had  long  been  a  favorite  resort 
for  lovers  of  nature.  The  students  had  named  it  "  Sweet 
Auburn." 

In  every  sense.  Dr.  Bigelow  was  the  founder  and  promoter 
of  this  first  modern  cemetery.  He  laid  out  the  grounds;  he 
thinned  the  trees;  he  surveyed  roads,  paths  and  hedges;  he 
supervised  its  ornamentation;  he  designed  its  classic  gateway 
and  approach.  For  it,  indeed,  he  became  the  first  of  our 
landscape  architects. 

The  success  of  the  new  plan  was  instantaneous  and  pro- 
nounced. From  the  very  opening  of  the  cemetery,  it  ap- 
pealed to  the  sentiments  as  well  as  to  the  reason  of  our 
people;  and  numberless  imitations  were  promptly  projected 
in  all  parts  of  the  country.  As  long  as  he  lived,  Bigelow 
continued  an  active  support  and  director  of  this  work. 
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In  1872,  forty  years  later,  he  planned  and  presented  to 
the  trustees  the  famous  Mount  Auburn  Sphinx — a  memorial 
to  the  Union  Soldiers  of  our  Civil  War.  It  bears  this  in- 
scription: 

America  conservata 
Africa  liberata 
Populo  magno  assurgente 
Heroum  sanguine  fuso. 

The  year  1832  was  marked  by  the  outbreak  of  a  great 
cholera  epidemic  in  this  country.  The  disease  raged  fear- 
fully in  many  of  the  seaboard  towns.  In  New  York  alone, 
three  thousand  died — the  city  was  almost  deserted  by  the 
terrified  inhabitants.  Those  must  have  been  very  stirring 
days,  if  we  can  believe  even  the  colorless  recital  of  Bigelow's 
biographer. 

Early  in  the  epidemic,  and  before  it  had  reached  Boston, 
the  authorities  there  determined  on  vigorous  measures  for 
the  protection  of  the  city.  A  strict  quarantine  was  en- 
forced, and  a  number  of  eminent  physicians  were  invited  to 
investigate  the  New  York  conditions.  It  is  stated  that  some 
of  those  who  were  asked  to  take  part  in  this  work  found 
reasons  for  declining;  but  Bigelow,  Ware  and  Flint  willingly 
offered  their  services  and  went  as  commissioners  to  the 
stricken  city. 

The  conditions  they  found  there  were  said  to  beggar  de- 
scription. Brockden  Brown,  in  his  pompous  but  luminous 
pages,  tells  the  story  of  an  earlier  visitation;  and  the  same 
was  true  in  this  year  of  1833 — terror  everywhere — deserted 
streets,  crowded  hospitals,  frightened  attendants,  and  de- 
voted physicians.  It  was,  indeed,  such  a  plague  as  was 
known  to  the  Italy  of  the  Middle  Ages.  The  Boston  phy- 
sicians saw  and  reported.  They  visited  the  hospitals;  they 
conferred  with  the  authorities;  they  studied  the  cases,  and 
they  found  a  state  of  affairs  far  worse  than  rumor  had  pic- 
tured. 

Their  mission  ended,  they  returned  home,  through  some 
difficulties,  we  are  told;  for  local  authorities  refused  them 
passport.  They  were  actually  turned  away  from  the  City 
of  Providence  and  forced  by  a  circuitous  route  to  make  their 
journey  to  Boston. 

So  grievous  is  their  report  said  to  have  been,  that  the 
Mayor  of  Boston  withheld  it  from  publication  for  fear  of 
alarming  the  community;  but  their  recommendations  were  of 
the  greatest  value;  and  through  their  efforts,  the  disease  was 
largely  averted  from  the  town;  the  mortality  figures  show- 
ing that  while  New  York  lost  three  thousand  by  death,  and 
many  other  seaboard  cities  between  one  and  two  thousand, 
the  Boston  deaths  were  but  one  hundred  in  all.     *     *     * 

It  seems  as  though,  with  the  approach  of  middle  age, 
Bigelow  had  already  accomplished  a  good  life-work.  Indeed, 
he  himself  seems  so  to  have  thought.  In  1833  he  was  forty- 
six  years  old,  and  felt  himself  to  have  earned  a  rest  from  his 
constant  labors.  In  this  year,  then,  he  went  to  Europe  for 
the  first  time — a  mature  man,  famous  in  his  ovra  country, 
and  already  well  known  to  foreign  scholars.  One  of  his 
companions  in  this  voyage  was  the  young  0.  W.  Holmes,  his 


pupil,  a  recent  graduate  in  medicine,  going  to  Paris  to  com- 
plete his  education. 

With  this  voyage  ends  the  story  told  in  Bigelow's  modest 
autobiography. 

Beginning  with  this  second  era,  his  middle  age,  Bigelow's 
activities  continue  in  many  new  directions.  He  was  visiting 
physician  to  the  Massachusetts  General  Hospital.  He  was 
professor  of  Materia  Medica  at  Harvard.  He  conducted  an 
enormous  consulting  practice.  He  was  a  very  frequent  con- 
tributor to  the  press  on  matters  of  public  interest.  He  was 
chairman  or  trustee  of  many  important  public  and  private 
organizations.  But  above  all,  he  became  conspicuous  for  the 
great  reforms  which  he  instituted  in  the  practice  of  medicine. 

Mount  Auburn  will  always  remain  a  permanent  monument 
to  Bigelow,  the  citizen.  But  the  physician's  work  as  a 
pioneer  in  science  should,  and  I  believe  will,  give  him  a  more 
permanent  place  in  our  annals. 

At  the  outset  of  his  professional  life,  he  was  imbued  with 
the  prejudices  and  traditions  of  the  so-called  heroic  method. 
He  had  been  taught  that  the  department  of  therapeutics  was 
the  most  important  in  medical  practice.  This  was  the  belief 
of  all  the  world  at  that  time,  and  with  few  exceptions  phys- 
icians regarded  the  study  of  disease,  the  careful  review  of 
etiology,  the  course  and  nature  of  symptoms,  the  appearance 
of  morbid  processes,  and  the  proper  estimate  of  prognosis  as 
very  secondary  matters. 

To  be  sure,  there  were  rising  in  France  and  in  England  a 
few  men  who  were  beginning  to  appreciate  the  value  of 
observation;  and  the  statistical  method,  rather  than  the  study 
of  individual  cases,  about  this  time  had  its  inception.  But 
such  work,  and  especially  that  of  Louis  in  Paris,  as  yet  was 
little  known. 

In  our  own  country,  medicine  had  advanced  but  little 
beyond  the  teaching  of  the  18th  century,  and  with  the  ex- 
ception of  Jenner's  vaccine,  we  were  still  in  darkness. 

"Very  early  in  his  career,  and  influenced  by  his  interest  in 
and  pursuit  of  science  in  broader  fields,  Bigelow  was  led  to 
a  habit  of  observation  and  just  conclusion.  He  came  to  see 
that  disease  is  by  no  means  susceptible  of  ready  curtailment; 
that  great  numbers  of  processes  run  a  definite  course,  with 
spontaneous  recovery;  that  other  processes  subside  and  recur 
periodically;  that  others  still  persist  to  the  end  uninfluenced 
by  therapeutic  measures;  and  that  there  is  imderlying  it  all 
a  vis  medicatrix  naturae,  too  little  reckoned  with. 

In  those  early  days,  too,  when  ingenious  men  were  advanc- 
ing theories  founded  on  speculation  and  insuflacient  observa- 
tion; when  text-books  were  loaded  with  ex  cathedra  dicta, 
dogmatic  teachers  were  looked  up  to  by  the  public  and 
medical  students  as  almost  divine  healers.  The  teaching  of 
Hahnemann,  and  the  wide  enthusiasm  of  his  followers  in 
homoeopathy  had  led  great  numbers  of  persons  to  regard 
the  ancient  methods  as  humbug;  and  many  educated  men 
were  being  led  away  into  these  new  practices.  Bigelow  saw 
clearly  and  pointed  out  the  significance  and  meaning  of  it 
all.     His  voice  was  heard  in  the  land,  and  for  many  years. 
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in  season  and  out  of  season,  he  ceased  not  his  demonstra- 
tions of  the  self-limited  character  of  disease. 

All  of  this  is  now  so  trite  and  so  familiar  even  to  the 
intelligent  among  the  laity,  that  it  seems  a  little  thing.  But 
the  daring  of  it  and  the  success  of  the  pioneer  in  those  days 
were  very  heroic  and  real. 

In  1835,  in  an  address  on  "  Self-limited  Diseases,"  before 
the  Massachusetts  Medical  Society,  Bigelow  struck  the  true 
note;  the  effect  was  instantaneous  and  immense. 

In  popular  opinion,  homoeopathy  has  the  credit  of  inciting 
and  furthering  that  radical  change  in  the  methods  of  medical 
practice  which  has  now  prevailed  among  us  for  two  genera- 
tions. Quite  otherwise  is  the  truth.  Writing  in  1880,  Dr. 
0.  W.  Holmes  says  in  reference  to  this  address  of  Bigelow: 
"  This  remarkable  essay  has  probably  had  more  influence  on 
medical  practice  in  America  than  any  similar  brief  treatise, 
we  might  say  than  any  work  ever  published  in  this  country. 
Its  suggestions  were  scattered  abroad  at  the  exact  fertilizing 
moment  when  public  opinion  was  matured  enough  for  their 
reception."  ******* 

In  1852,  Bigelow  delivered  before  the  students  of  the 
Massachusetts  Medical  College  in  Boston,  a  striking  address 
on  medical  education,  the  key-note  of  which  was  similar  to 
that  of  his  famous  essay  on  Self-limited  Diseases;  at  the 
same  time  he  urged  upon  his  students  the  great  importance 
of  a  thorough  scientific  training.  This  was  twenty  years 
before  that  beginning  of  reform  in  medical  education  in 
America  which  was  initiated  by  Harvard  some  thirty  years 
ago.  The  trend  of  Bigelow's  remarks  was  in  the  line  of 
those  better  things  with  which  we  are  now  familiar. 

He  naturally  deprecated  the  vicious  practice  of  that  day 
which  allowed  students  to  qualify  for  the  degree  after  two 
short  courses  of  lectures  and  a  certain  amount  of  practice 
in  the  offices  of  physicians.  But  he  went  much  further  than 
merely  urging  that  three  and  four  years'  coiirse  of  medical 
study  with  which  our  generation  is  familiar;  he  anticipated 
and  advocated  that  development  of  special  instruction  to 
which  to-day  we  are  turning. 

Didactic  lectures  in  themselves  he  recognized  as  useful  and 
important;  but  original  research  on  the  part  of  students, 
and  personal  investigations  in  laboratories,  in  small  classes, 
under  supervision  of  competent  instructors,  he  advocated  as 
most  important  of  all.  His  views  on  this  subject  coincide 
with  those  of  the  leading  scientists  of  modern  times,  and  it 
has  interested  me  lately  in  reading  Huxley's  biography,  to 
see  how  40  years  ago  that  great  man  insisted  upon  the  per- 
sonal, as  distinguished  from  the  second-hand  methods  of 
study. 

Bigelow  then  went  on  in  his  characteristic  style  to  define 
the  exact  sciences  and  the  speculative  sciences;  pre-eminent 
among  the  latter  he  places  practical  medicine — "  a  science 
older  than  civilization,  cultivated  and  honored  in  all  ages, 
powerful  for  good  or  for  evil,  progressive  in  its  character,  but 
still  unsettled  in  its  principles,  remunerative  in  fame  and 
fortune  to  its  successful  cultivators,  and  rich  in  the  fruits  of 
a  good  conscience  to  its  honest  votaries.     Encumbered  as  it 


is  with  difficulty,  fallacy  and  doubt,  medicine  yet  constitutes 
one  of  the  learned  professions.  It  is  largely  represented  in 
every  city,  village  and  hamlet.  Its  imperfections  are  lost 
sight  of  in  the  overwhelming  importance  of  its  objects.  The 
living  look  to  it  for  succor;  the  dying  call  on  it  for  rescue." 

He  proceeded  more  elaborately  to  explain  the  difficulties 
of  therapeutics,  using  the  old-time  comparison  between  the 
physician  and  the  experienced  pilot,  and  showing  that  the 
rocks  and  narrows  in  the  pilot's  course  must  be  known  to 
him,  this  knowledge  being  of  far  more  importance  for  the 
safety  of  his  bark  than  his  ability  to  calm  the  winds  and  thu 
waves. 

And  so  he  comes  to  the  inevitable  conclusion — for  us  now 
the  last  word — "That  he  is  a  great  physician  who  above 
other  men  understands  diagnosis." 

This  charming  essay,  intended  for  young  beginners;  lucid, 
free  from  technicalities,  can  be  read  by  any  layman,  and  is 
indeed  a  very  missionary  tract. 

These  two  essays,  and  a  number  of  others  on  medical  and 
general  topics — homoeopathy,  quackery,  burial  of  the  dead, 
pneumo-thorax,  tea  and  coffee,  the  history  and  use  of  to- 
bacco, etc.,  etc.,  are  bound  together  in  a  little  volume,  en- 
titled "  Nature  in  Disease,  and  Other  Writings."  Published 
in  1854. 

In  the  last  generation,  this  book  was  to  be  found  on  the 
shelves  of  every  well-equipped  library  in  New  England. 
Simple  and  unpretentious,  its  influence  inside  and  outside 
the  profession  was  immense,  and  I  believe  to  it,  more  than 
to  the  writings  of  any  other  one  man,  we  owe  the  appreciation 
and  popularity  of  the  medical  profession  in  this  country. 

In  such  studies  and  pursuits,  then,  we  must  believe  that 
Bigelow  immersed  himself  for  the  many  years  of  his  long 
middle  age. 

Of  his  private  life  there  is  no  space  to  tell,  nor  of  his 
connection  with  the  stirring  events  preceding  and  accom- 
panying the  Civil  War. 

Side  glimpses  of  him  we  have  in  the  records  of  medical 
societies  of  those  days;  notice  of  his  constant  attendance  at 
such  meetings;  and  quotations  from  his  strong,  wise  and 
earnest  sayings.  In  those  years,  his  son,  Henry  J.  Bigelow, 
was  coming  rapidly  to  the  front  as  teacher  and  practitioner 
of  surgery;  and  when  we  come  down  to  the  Civil  War  days, 
both  of  these  men,  father  and  son,  were  already  past  military 
age,  so  that  their  public  labors  in  those  trying  times  were 
little  associated  with  the  activities  of  camp  and  battle. 

The  high  patriotism  of  the  elder  man,  we  know;  for  is  it 
not  evidenced  by  that  monument  which  he,  himself,  designed? 

Now  with  the  war  days  began  the  third  era  in  Bigelow's 
life — his  old  age.  Still  useful,  still  forceful,  his  endeavor 
was  constant  for  the  intellectual  uplifting  of  his  fellows. 

Throughout  his  long  career,  his  utilitarian  studies,  his  con- 
tact with  eminent  scientific  men  of  all  countries,  and  his 
abundant  experience  as  a  practitioner  of  medicine  had  eon- 
firmed  him  in  the  belief  that  the  old-time  pursuit  of  the 
classics,  the  traditional  "  liberal  education,"  was  for  success 
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and  usefulness  in  life  by  no  means  salient.  Indeed,  he  had 
convinced  himself  that  in  our  days  a  liberal  education  means 
far  more  than  an  intimacy  with  the  ancient  classics;  and 
this,  too,  in  spite  of  his  own  high  training  and  accomplish- 
ments in  that  branch  of  learning. 

With  such  convictions,  Bigelow  took  a  profound  interest 
in  the  Massachusetts  Institute  of  Technology,  which  was  in- 
corporated in  the  early  days  of  the  Civil  War;  and  at  the 
dedication  of  its  new  hall,  on  the  16th  November,  1865,  he 
delivered  a  striking  address  on  the  "  Limits  of  Education." 
His  object  was  to  break,  or  rather  to  extend,  those  limits 
in  a  way  to  make  education  "  conduce  most  to  the  progress, 
the  efficiency,  the  virtue  and  the  welfare  of  men." 

This  address  is  so  striking,  so  in  advance  of  the  times,  so 
complete,  even  for  us  to-day;  so  little  has  been  added  to  it 
by  more  recent  thinkers,  that  it  is  difficult  to  pass  it  by 
without  quotation. 

The  early  training  of  a  pupil  must  be  as  thorough  as 
possible;  "but  after  this  is  completed,  a  special  or  depart- 
mental course  of  studies  should  be  selected — such  as  appears 
most  likely  to  conduct  him  to  his  appropriate  sphere  of  use- 
fulness. Collateral  studies  of  different  kinds  may  always  be 
allowed;  but  they  should  be  subordinate  and  subsidiary  and 
need  not  interfere  with  the  great  objects  of  his  especial  edu- 
cation." 

"  A  common  college  education  now  culminates  in  the  stu- 
dent becoming  what  is  called  a  master  of  arts;  but  this,  in 
the  majority  of  eases,  means  simply  a  master  of  nothing." 

He  assigns  much  of  the  modern  conditions  among  us  to 
English  conservatism,  for  the  conservation  of  a  privileged 
order — "  It  is  the  duty  of  educational  institutions  to  adapt 
themselves  to  the  wants  of  the  place  and  time  in  which  they 
exist." 

"  Life  is  no  less  short  now  than  it  was  for  the  Roman  poet, 
but  art  is  vastly  longer." 

Such  earnest  thoughts  as  these  were  much  in  Bigelow's 
mind,  and  he  carried  them  soon  to  the  American  Academy  of 
Arts  and  Sciences,  over  which  he  had  long  presided. 

In  his  address  before  the  Academy  the  next  year,  he 
developed  the  same  theme;  realizing  the  immense  demand  of 
this  expanding  country  for  the  services  of  expert,  educated 
men — "in  its  cities  and  mining  regions  and  factories  and 
workshops;  for  skilled  labor,  for  chemists,  engineers,  archi- 
tects, constructors,  overseers." 

A  great  antagonism  was  aroused,  but  the  majority  of 
critics  were  friendly. 

Out  of  this  turmoil,  and  especially  out  of  a  challenge  on 
the  arena  of  the  academy,  came  a  further  reply  from  Bige- 
low. His  biographer  describes  the  scene  from  memory — a 
social  meeting  of  the  Academy  at  Bigelow's  house,  on  the 
evening  of  the  20th  of  November,  1866.  The  title:  "On 
Classical  and  Utilitarian  Studies." 

This  paper  was  the  longest,  the  most  elaborate  and  the 
most  learned  of  his  written  pi-oductions.  Of  it,  his  biogra- 
pher says  — "  The  sparkle  and  brilliancy  of  its  style,  the 
exuberance  of  its  playful  humor,  the  keenness  of  its  occas- 


ional satire,  the  compass  and  wealth  of  its  scholarship,  the 
cogency  of  its  accumulating  argument  and  demonstrative 
affirmations  may  claim  for  that  essay  a  very  high  distinction 
among  the  masses  of  our  recent  like  productions." 

The  pith  of  his  argument  is  this;  and  it  is  the  argument 
underlying  the  whole  trend  of  modern  democratic  thought: 
That  education  is  the  right  of  the  many  and  not  the  privi- 
lege of  the  few;  that  that  conservatism  which  restricts  edu- 
cation to  the  classics  and  what  may  be  called  aesthetic  cul- 
ture is  but  the  highest  form  of  class-selfishness;  that  such 
practices  are  not  only  in  themselves  vicious,  but  tend  to  the 
lowering  of  the  whole  educational  fabric;  that  the  underlying 
thought  in  education  is  the  teaching  how  to  thinh  and  the 
meaning  of  study;  and  this  much  at  least  is  diie  to  the 
masses;  that  it  is  those  things  which  tend  most  to  the  useful 
arts,  to  the  alleviation  of  human  suffering,  to  the  broadening 
of  the  popular  horizon,  for  which  we  must  all  strive.  All 
this,  trite  enough  to  us  in  these  days,  was  not  an  old  thought 
thirty-five  years  ago,  even  to  the  distinguished  scholars  who 
formed  his  audience;  and  the  teachings  of  Froebel  had  not 
yet  been  accepted  among  us  here. 

Then,  glancing  rapidly  back,  Bigelow  said:  "  The  wisdom 
of  the  ancients  was  selfish  in  its  privileges,  inwrought  with 
error,  superstition  and  vice;  confined  to  a  very  few;  inopera- 
tive and  useless  to  the  masses;  it  did  not  and  could  not 
advance  any  vast  public  and  improving  interests,  nor  con- 
serve social  prosperity  and  order." 

Speaking  of  the  Renaissance,  he  remarks  in  a  paragraph 
full  of  interest,  that  the  popular  idea  of  this  brilliant  epoch 
as  a  revival  of  classical  learning  is  untrue.  That  the  study 
of  the  classics  was  but  one  evidence  of  the  reviving  and 
wide-spread  interest  in  intellectual  pursuits.  Literature,  the 
arts,  science,  all  shared  equally  in  the  new  advance;  and  of 
them  all,  science  soon  began  to  cut  for  itself  a  broad,  new 
and  straight  path. 

How  large  an  influence  these  discourses  of  Bigelow  had 
upon  modern  thought  and  purpose,  it  is  difficult  to  say. 
Doubtless,  he  was  one  of  many;  but  to  me  the  interesting 
thing  is  this:  that  such  teaching,  vigorous,  forceful,  forward, 
was  but  the  continuation  of  the  lessons  of  a  long  life;  for 
eighty  years  he  had  been  a  modern.  Grasping  the  meaning 
of  science  in  his  youth,  he  had  held  it  steadily  before  him. 
And  now  we  see  him  nearing  the  end  of  his  career,  preaching 
and  teaching  among  the  most  radical  thinkers;  ancient 
as  he  was,  leading  the  advance  in  the  great  educational 
reform  of  our  time.  Never  senile,  never  looking  backward, 
but  always  confident  of  better  things  to  come. 

These  educational  essays  caused  widespread  discussion, 
both  at  home  and  abroad,  when  they  came  to  be  distributed. 
The  historian,  Lecky,  wrote  from  Italy  a  strong  and  inter- 
esting letter  of  dissent;  but  Lyell,  Huxley,  Spencer  and  other 
liberal  Englishmen  were  vigorous  in  their  commendations. 
The  essays  under  the  title  "  Modern  Inquiries "  were  pub- 
lished at  the  time  of  a  forward  educational  movement  in 
England. 

Lyell  writes  to  Bigelow:     "  Our  universities  and  all  the 
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principal  schools  are  as  you  know,  in  the  hands  of  the 
clergy;  hence  we  shall  have  more  difficulty  than  yoii  in 
introducing  the  elements  of  science  and  natural  history.  The 
clergy:  Romanist,  Anglican  and  Dissenting,  have  hitherto 
proved  too  strong  for  us.  Eeformers  and  American  and 
continental  rivalry  must  be  brought  to  bear  before  we  shall 
succeed.  Your  book  will  be  most  useful  at  this  moment  in 
this  country." 

"  By  their  fruits  ye  shall  know  them  "  is  sometimes  true. 
It  is  true  at  least  in  Bigelow's  case;  for  I  believe  it  is  fair 
to  say  that  the  Massachusetts  Institute  of  Technology,  with 
its  splendid  curriculum,  its  strong  staff,  its  host  of  highly 
trained  and  successful  graduates,  stands  to-day  a  monument, 
in  part  at  least,  to  the  energies  of  this  distinguished  man. 

That  work  for  educational  reform  was  Jacob  Bigelow's 
last  great  work.  He  did  many  other  things  in  his  declining 
years;  pleasant  things,  to  be  remembered  by  his  friends.  He 
became  the  old-man  Oracle — a  Nestor  most  distinguished, 
most  approachable;  of  whom  one  hears  to-day  nothing  but 


good.  It  was  a  busy  old  age,  given  for  a  time,  more  than  is 
the  wont  with  Nestors,  to  travel  and  intercourse  with  men. 
When  eighty-three,  he  went  to  California,  a  pleasure  trip, 
with  wife  and  friends;  and  of  the  wonders  there  he  explored 
many. 

In  old  age,  too,  he  amused  himself  much  with  playful 
writings,  extra-professional,  the  best  known  of  which  was 
A/lAiiJIA  "Chenodia" — a  classical  Mother  Goose,  the  dit- 
ties of  that  good  dame  rendered  into  Greek  and  Latin. 

A  pretty  collection  is  AiuXn^  //./iV^o-i?  (Various  Poetry),  a 
volume  of  fugitive,  humorous  poems,  attached  to  which  are 
the  names  of  well-known  writers,  his  friends;  Bryant,  Long- 
fellow, Holmes,  Emerson,  Lowell  and  others.  . 

In  such  and  other  pleasantries  he  passed  his  declining 
days — not  in  harness,  a  garb  scarce  suited  to  ninety-two. 
Blind  at  the  last,  for  nearly  five  years.  Bedridden,  but  with 
mind  undimmed.  Much  sought  out,  even  so.  Unforgotten 
to  the  very  end,  though  long  inactive  among  us.  The  story 
fades  away  gently — the  history  remains. 


PROPER  FOOT  WEAR  AND  THE  TREATMENT  OF  WEAKENED  AND  FLAT  FEET  BY  MECHANICAL 
DEVICES  FOR  MAINTAINING  THE  ADDUCTED  POSITION.* 

By  John  A.  Sampson,  M.  D., 
Assistant  Resident  Gynecologist,  Johns  Hopkins  Hospital. 


In  studying  the  feet  of  a  child  who  has  never  worn  shoes 
or  stockings,  we  are  impressed  with  the  fact  that  we  have 
not  inherited  the  acquired  characteristic  of  deformed  feet. 
For  the  foot  of  the  infant  is  practically  normal.  The  long 
arch  may  seem  flatter  than  it  should  be,  but  Dane'  has 
shown  by  serial  sections  of  the  feet  of  infants  that  the 
apparent  flattening  is  due  to  a  pad  of  fat,  which  acts  as  a 
brace  until  the  foot  becomes  stronger.  In  the  feet  of  poorly 
nourished  infants  the  long  arch  is  very  apparent,  for  this 
pad  is  absent. 

This  arch  may  be  divided  into  an  outer  one,  which  is  low 
and  only  slightly  yielding  and  well  adapted  to  continuous 
weight  bearing,  and  an  inner,  which  is  higher  and  much 
more  elastic.  The  latter  is  the  one  usually  spoken  of  as  the 
long  arch.  Both  arches  are  permanent.  The  outer  is  af- 
fected very  little  by  the  movements  of  the  foot,  while  the 
inner  is  lowered  by  some  movements  and  deepened  by  others. 
During  action  the  arches  are  relieved  from  much  of  the 
strain  by  the  muscles  of  the  leg  and  the  foot,  while  in  the 
passive  sxipport  of  the  body  weight,  as  in  standing,  more  of 
the  strain  falls  on  the  ligaments. 

The  transverse  arch  is  not  permanent.  It  flattens  out 
when  the  body  weight  is  thrown  forward,  tliereby  widening 


*  Read  at  the  Johns  Hopkins  Medical  Society,  October  21,  1901. 
1  Further  Studies  upon  the  Arch  of  the  Foot  in  Infancy  and  Childhood, 
Trans.  American  Orthopedic  Association,  vol.  .xi,  1S98,  p.  61. 


the  front  of  the  foot  so  that  we  may  walk  with  greater 
surety.  It  reforms  as  soon  as  the  weight  is  removed.  It  is 
lessened  by  dorsal  flexion  of  the  toes,  and  increased  by  plan- 
tar flexion.  These  arches  impart  ease  and  elasticity  to  all 
our  movements  and  relieve  the  body  of  the  jar  which  would 
otherwise  be  caused  by  the  transmission  of  the  body  weight 
to  the  ground.  By  maintaining  their  structure  and  position 
the  various  forms  of  work  to  be  done  are  distributed  to  the 
parts  of  the  foot  best  adapted  to  that  work.  Thus  the  foot 
may  be  used  to  its  best  mechanical  advantages. 

If  one  grasps  the  foot  firmly  with  one  hand  to  restrict 
motion  between  the  os  calcis  and  astragalus,  and  with  tlie 
other  pushes  the  front  of  the  foot  towards  the  median  line, 
motion  taking  place  mainly  at  the  mediotarsal  joint,  the  foot 
becomes  adducted  and  shorter.  There  is  a  slight  elevation 
of  the  inner  border,  the  edge  of  the  outer  border  becomes 
more  convex,  and  associated  with  these  movements  the  long 
arch  is  deepened. 

The  forces  causing  adduction  of  the  foot,  as  represented 
in  Fig.  1,  may  be  resolved  into  three  (1,  2  and  3),  and  are 
the  same  one  would  use  to  bend  a  stick  into  a  similar  posi- 
tion, the  angle  being  formed  at  the  mediotarsal  joint  of 
the  foot.  The  angle  ale  in  Fig.  1  is  indicative  of  the 
amount  of  lateral  deflection  of  the  front  of  the  foot  and  is 
determined  as  described  by  Roberts.'  On  an  impression  or 
outline  of  the  foot  a  transverse  line  is  drawn  corresponding 

'Contributions  to  Orthopedic  Surgery,  pp.  217  and  318.  Phila.,  1S98. 
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to  the  mediotarsal  Joint  (J)  and  perpendicular  to  it  a  line 
corresponding  to  the  long  axis  of  the  os  calcis  {a,d).  Another 
line  is  drawn  through  the  head  of  the  1st  metatarsal  bone, 
to  the  intersection  of  the  other  lines  {c,  I).  The  angle 
formed  by  this  and  the  perpendicular  line  we  may  call  the 
angle  of  lateral  deflection.  If  we  reverse  our  forces,  as 
shown  in  Fig.  2,  abduction  takes  place,  the  foot  becomes 
straighter  and  longer,  the  angle  of  lateral  deflection  less, 
the  outer  border  slightly  elevated  and  nearly  straigbt 
or  concave  along  the  outer  edge,  and  associated  with 
these  movements  the  long  arch  is  lowered.  A  very  simple 
way  of  demonstrating  these  associated  movements  is  to  con- 
struct a  model  out  of  strips  of  cardboard  which  have  been 
bent  to  represent  the  arches  and  fastened  together  with 
JlcGill  fasteners,  as  in  Fig.  3.  CAD  represents  the  inner 
portion  of  the  long  arch  and  CBE  the  outer  portion.  AE 
is  the  mediotarsal  joint.  In  assuming  the  adducted  and 
abducted  positions  the  front  of  the  foot  moves  as  a  whole. 


Fig.  1. 


Fig. 


Fig.  1.  Foot  in  adducted  position.  31°  angle  of  lateral  deflection. 
J  mediotarsal  joint.  1,  2  and  3  are  the  forces  one  would  use  to  main- 
tain the  foot  in  this  position. 

Fig.  3.  Foot  in  abducted  position.  22°  angle  of  lateral  deflection. 
J  mediotarsal  joint.  1,  2  and  3  are  the  forces  one  would  use  to  main- 
tain the  foot  in  this  position. 

but  for  the  sake  of  clearness  I  have  represented  the  asso- 
ciation between  the  anterior  portion  of  these  arches  by  a 
strip  of  cardboard,  BD,  and  the  transverse  arch  by  an- 
other strip,  ED.  If  the  inner  arch  could  move  unham- 
pered, the  point  D  in  assuming  the  positions  of  adduction 
and  abduction,  would  move  along  the  arc  1-2  with  A  D  as  the 
radius  from  the  centre  A,  and  the  height  of  the  inner  arch 
would  not  be  affected  by  this  movement.  But  the  inner 
arch  is  high  and  elastic  while  the  outer  arch  is  lower  and 
much  more  rigid,  and  the  front  of  the  foot  moves  as  a  whole, 
which  means  that  the  strip  B  D  is  a.  rigid  tether  and  D  in 
assuming  the  adducted  and  abducted  positions,  must  move 
along  the  arc  3-4,  which  is  formed  hy  B  D  as  the  radius  from 
the  centre  B.  As  the  inner  arch  is  elastic  it  will  adapt  itself 
to  this  tether  and  be  shortened  and  elevated  in  the  adducted 
position,  and  lengthened  and  lowered  in  the  abducted  posi- 
tion.    All  connections  between  these  two  arches  which  we 


may  construct  will  confirm  the  above,  that  is,  that  in  all 
movements  the  inner  and  elastic  portion  of  the  foot  must 
adapt  itself  to  the  movements  of  the  outer  and  more  rigid 
portion.  In  studying  a  skeleton  of  the  foot  which  has  been 
so  articulated  that  the  normal  motion  at  the  mediotarsal 
joint  has  been  maintained  we  can  see  that  in  adduction  the 
scaphoid  slides  under  and  lifts  up  the  astragalus,  that  is, 
raises  the  arch,  and  in  abduction  pushes  it  down,  i.  e.,  lowers 
tlie  arch.  On  assuming  these  positions  in  standing  we 
readily  see  that  in  the  adducted  position  the  body  weight 
is  thrown  to  the  outer  side  of  the  foot  over  the  outer  portion 
of  the  long  arch,  which  is  well  adapted  to  receiving  it.  This 
position  is  one  of  strength  and  muscular  support.  While  in 
the  abducted  position  the  body  weight  falls  to  the  inner  side 
of  the  inner  portion  of  the  arch,  causing  the  foot  to  be  rolled 
over  inwards  into  a  position  of  weakness  and  ligamentous 
support. 

Both  positions  are  physiological,  as  in  walking  along  the 


Fig.  3.  Schematic  representation  of  the  mechanism  of  the  foot,  made 
of  strips  of  card  board  bent  to  represent  the  arches  and  fastened  with 
McGill  fasteners.  C  A  D  =  inner  and  CBE  outer  portion  of  long  arch. 
B  D=rigid  tether  joining  the  two  portions  of  the  arch.  A-B=mediotarsal 
joint. .  1-2  =  arc  along  which  D  would  move  with  A  D  as  a  radius.  S-l 
=  arc  along  which  D  must  move  with  B  D  a  rigid  tether  as  a  radius, 
the  arch  CAD  being  elastic  will  permit  it. 

side  of  a  hill  the  upper  foot  will  be  abducted  and  the  lower 
adducted,  also  in  walking  over  uneven  ground  these  posi- 
tions enable  the  foot  to  adjust  itself  as  needed.  The  ab- 
ducted position  with  pronation  is  the  one  normally  assumed 
when  the  body  weight  is  thrown  on  one  foot  or  both  in  such 
a  manner  that  equilibrium  is  maintained  without  muscular 
exertion.  This  becomes  pathological  when  excessive  or  used 
in  other  or  all  attitudes.  The  big  toe,  by  its  ability  to  be- 
come adducted  (motion  towards  the  median  line  of  the  body), 
aids  in  supporting  the  long  arch  and  in  preventing  the  roll- 
ing over  inwards  which  occurs  in  the  pronated  foot.  I  wish 
specially  to  emphasize  that  the  adducted  position  of  the 
foot  is  a  natural  means  of  supporting  the  long  arch,  and 
adduction  of  the  big  toe  is  also  an  aid.  A  deformity  of  the 
foot  frequently  has  two  effects;  first,  the  function  of  that 
part  is  impaired,  and  secondly,  by  a  change  in  the  directions 
or  elevation  of  the  arches,  the  various  forms  of  work  are 
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distributed  to  parts  ill  adapted  to  that  work.     The  foot 
must  then  readjust  itself  as  best  it  can  to  the  deformity. 

Stockings. 

On  observing  the  feet  of  adults  we  must  admit  that  either 
the  inheritance  of  acquired  characteristics  comes  late  in  life, 
or  else  there  must  be  some  other  factor  in  the  etiology  of 
deformed  feet.  Stockings,  such  as  are  usually  worn,  are  in- 
terchangeable and  have  pointed  toes.  During  infancy  and 
childhood  stockings  have  more  influence  in  moulding  the 
foot  than  later,  but  even  in  the  adult  the  effect  is  consider- 
able. If  we  make  tracings  of  the  foot  in  such  a  stocking, 
first  with  the  foot  just  resting  on  the  floor,  then  bearing  the 
body  weight  and  compare  them  with  similar  tracings  of  the 
foot  without  the  stocking,  it  is  evident  that  the  stocking 
compresses  the  toes,  and  not  only  interferes  with  adduction 
of  the  big  toe,  but  even  holds  it  in  a  position  of  hallux  valgus. 
The  above  is  well  shown  in  a  series  of  skiagraphs  of  feet 
wilh  and  without  stockings  by  H.  A.  Wilson.' 

The  effect  of  the  hallux  valgus  and  interference  with  ad- 
duction of  the  big  toe  is  that  we  have  lost  a  natural  means 
of  supporting  the  long  arch  and  preventing  pronation  of  the 
foot.  Also  in  walking,  in  the  final  push,  instead  of  stepping 
squarely  off  from  the  end  of  our  big  toe  we  walk  off  from 
the  side,  thereby  losing  some  force  and  also  piishinc  the 
foot  into  a  position  of  abduction.  Our  gait,  which  should 
be  with  feet  parallel,  now  is  with  abducted  and  everted  feet. 

A  hallux  valgus  thus  acts  not  only  as  a  deformed  member, 
but  also  causes  the  whole  foot  to  work  under  disadvantages, 
and  may  be  considered  an  etiological  factor  in  the  causation 
and  maintenance  of  the  weakened  and  flat  foot. 

Shoes. 

As  for  the  shoes  of  adults,  one  would  never  think  of 
wearing  the  right  shoe  on  the  left  foot,  but  how  about  the 
shoes  of  children?  They  are  frequently  interchangeable, 
and  when  not,  the  difference  is  very  slight,  the  shank  being 
cut  away  a  little  more  on  the  inside  and  the  shoe  only  slightly 
adducted.  The  inner  edge  is  not  straight  enough  and  there 
is  not  enough  room  along  the  inner  side  for  the  foot  to 
assume  the  adducted  position. 

Many  adults  still  wear  shoes  which  cover  the  feet  without 
much  wrinkling  and  are  long  enough  to  extend  beyond  the 
end  of  the  big  toe,  but  the  shoe  was  made  over  a  last  formed 
according  to  the  demands  of  fashion  and  not  to  those  of  the 
foot  which  is  to  wear  it.  The  proper  shoe  should  maintain, 
or  at  least  permit  the  foot  to  assume,  within  the  shoe  its 
position  of  greatest  strength,  namely  adduction. 

In  Figs.  4  and  5,  I  have  represented  the  relations  of  the 
proper  shoe  to  a  normal  foot.  The  parallel  lines  indicate 
the  forces  which  act  when  the  shoe  is  made  to  fit  the  foot 


'An  X  Ray  Demonstration  of  Some  of  the  Effects  of  Shoes  and  Stock- 
ings upon  the  Human  Foot.  Phil.  Med.  Jour.,  Jan.  6,  1900,  vol.  v.,  pp.  S8- 


in  the  adducted  position.     XY  represents  a  cross  section  of 
the  foot  within  the  shoe  taken  at  AB. 


Fig.  1 


10.  5. 


Fig.  4.  Shows  the  proper  relation  of  the  sides  of  the  shoe  to  the 
sides  of  the  foot,  in  a  foot  which,  when  voluntarily  adducted,  the  angle  of 
lateral  deflection  is  .31°.  1,  3,  3  are  adducting  forces  caused  by  the  shoe 
fitting  the  foot  in  this  position,  x-y  represents  a  cross  section  of  the 
shoe,  and  the  foot  taken  at  AB,  the  deepest  portion  of  the  shoe  corres- 
ponding to  the  thickest  portion  of  foot,  and  is  along  the  inner  edge. 

Fifi.  5.  Shows  the  proper  relations  of  the  sides  of  the  shoe  to  the 
sides  of  the  foot  in  a  foot  which,  when  voluntarily  adducted,  the  angle  of 
lateral  deflection  is  24°  ;  otherwise  as  in  Fig.  4.  This  shoe  would  not  fit 
the  foot  in  Fig.  4,  because  the  angle  of  lateral  deflection  is  diff'erent  and 
vice  versa.  The  shoe  must  have  the  same  angle  of  lateral  deflection  as 
the  foot. 

The  deepest  part  of  the  front  of  the  shoe  corresponding 
to  the  thickest  part  of  the  front  of  the  foot  is  along  the 
inner  border.     In  such  shoes  there  is  room  for  the  foot  to 


Fig.  6.  Shows  the  effect  of  a  shoe,  otherwise  correct,  in  which  the 
deepest  portion  of  the  front  of  the  shoe  as  represented  in  cross  section 
X  y  taken  at  A  B  is  in  the  middle,  and  not  along  the  inner  edge  as  in 
Figs.  4  and  5.  The  inner  side  of  the  foot  being  thickest  will  occupy  the 
deepest  portion  of  the  shoe,  hence  the  foot  represented  in  Fig.  4  would 
be  abducted  in  the  shoe  in  Fig.  G.  D  A  C  represents  the  unavailable  portion 
of  the  shoe.     1,  3  and  3  are  the  abducting  forces. 
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assume  the  adducted  position  and  the  big  toe  is  not  forced 
into  a  position  of  hallux  valgus.  Should  the  deepest  por- 
tion of  the  front  of  the  shoe  be  in  the  middle,  as  represented 
in  Fig.  6,  even  though  the  rest  of  the  shoe  might  be  cor- 
rect, the  foot  would  not  be  able  to  assume  the  adducted  posi- 
tion and  would  be  forced  to  the  outer  side  of  shoe.  This 
would  cause  pressure  on  the  smaller  toes  and  the  big  toe 
would  be  abducted.  The  unavailable  portion  of  the  shoe 
would  be  as  represented  by  the  space  DAC.  A  foot  having 
an  angle  of  lateral  deflection  of  31°,  when  adducted  as  in 
Fig.  4,  would  be  held  in  the  abducted  position  as  indicated 
by  forces  (1,  2  and  3)  Fig.  6. 


Fig.  7.  Shows  the  effect  of  a  shoe  otherwise  correct  iu  which  the 
distance  corresponding  to  that  from  the  heel  to  the  distal  end  of  the 
first  metatarsal  bone  is  longer  in  the  shoe  than  in  the  foot.  The  foot  is 
pushed  into  the  abducted  position.  The  point  of  pressure  is  indicated 
at  X.  A  and  A  are  the  points  in  the  shoe  and  the  foot  which  should  corres- 
pond.    1,  2  and  3  abducting  forces. 

Fig.  S.  Shows  the  effect  of  a  shoe  otherwise  correct  which  causes 
pressure  along  the  outer  border  at  x  by  being  concave  instead  of  convex 
as  in  Fisrs.  4  and  .5.  This  pressure  pushes  the  foot  over  to  the  inner  side 
of  the  shoe,  but  in  the  abducted  position.  1,  3  and  3  are  the  abducting 
forces. 

In  Fig.  7,  I  have  represented  the  efEect  of  a  shoe  whose 
shank  is  too  long  from  the  heel  to  the  position  of  the  distal 
end  of  the  first  metatarsal  bone.  This  also  forces  the  foot 
to  assume  the  abducted  position. 

Should  a  shoe,  otherwise  correct,  have  the  outer  border 
concave  instead  of  convex  at  the  mediotarsal  joint,  the  inner 
portion  of  the  foot  would  be  forced  into  the  inner  border  of 
the  shoe  out  of  the  correct  adducted  position.  The  forces 
of  abduction  are  indicated  in  Fig.  8. 

Shoes  such  as  all  of  us  have  worn  and  manj'  of  us  still 
wear,  may  be  divided  into  narrow-toed,  and  broad-toed,  the 
so-called  common  sense  shoes.  The  narrow-toed  shoe  iisu- 
ally  holds  the  foot  in  the  abducted  position,  being  an  ab- 
ducted shoe,  or  having  features  in  it  which  prevent  adduc- 
tion. The  front  of  the  shoe  cramps  the  front  of  the  foot,  the 
toes  are  huddled  together  and  the  big  toe  is  held  in  a  position 
of  hallux  valgus.  The  available  space  within  the  front  of  the 
shoe  is  less  than  indicated  by  the  outline  of  the  shoe,  and 
the  deepest  part  of  tlie  front  of  the  shoe  is  in  the  middle. 


thus  increasing  the  abduction  and  hallux  valgus  already 
present  (see  Fig.  9).  DAC,  the  unavailable  space,  would 
cause  one  to  think  that  the  shoes  were  not  too  narrow,  for 
the  foot  does  not  fill  the  shoe. 

The  so-called  common  sense  broad-toed  shoe  is  usually 
also  an  abducted  shoe;  the  deepest  part  of  the  front 
of  the  shoe,  as  in  narrow-toed  ones,  is  in  the  middle. 
Since  the  thickest  part  of  the  front  of  the  foot  is  along 
the  inner  border  and  as  hallux  valgus  and  the  abducted 
position  are  easily  assumed,  the  foot  is  forced  to  occupy 
the  position  of  least  resistance.  In  the  broad-toed  shoe 
there  may  be  very  little  more  available  room  than  in  the 


Fig.  it.  Fig.  10. 

Fig.  9.  A  pointed  toed  shoe  holds  the  foot  ilia  position  of  abduction, 
compresses  the  front  of  the  foot  and  causes  hallux  valgus,  x  y  cross 
section  at  A  B  shows  that  the  deepest  portion  of  the  front  of  the 
shoe  as  in  Fig.  6  is  in  the  middle,  thereby  increasing  the  abduction 
and  hallux  valgus.  CAD  unavailable  portion  of  shoe  caused  by  deepest 
portion  being  in  the  middle  and  not  along  inner  edge.  1,  3  and  3  indi- 
cate abducting  forces. 

Fig.  10.  So-called  common  sense  shoe  holds  the  foot  in  a  position 
of  abduction,  does  not  compress  the  small  toes  as  much  as  the  narrow 
toed  shoe,  x  y  cross  section  at  A  B  shows  that  the  deepest  portion  of 
the  front  of  the  shoe  as  in  Fig.  9  is  in  the  middle,  thereby  increasing 
the  abduction  and  hallux  valgus.  DAC  represents  the  unavailable 
space,  C  E  B  the  unused  space.  Effect  of  this  shoe  on  the  foot,  as  shown 
by  dotted  lines,  is  much  the  same  as  in  Fig.  9. 


narrow-toed  shoe,  as  indicated  by  dotted  lines  Fig.  10.  The 
broad  shoe  is  more  sensible  in  that  there  is  less  compression 
of  the  smaller  toes  and  walking  is  easier,  but  otherwise  its 
efEect  on  the  foot  is  similar  to  that  of  the  narrow-toed  shoe. 
Aside  from  bunions,  corns,  ingrowing  toe-nails,  etc.,  which 
improper  shoes  cause,  they  either  hold  the  foot  in  the  ab- 
ducted position  or  hinder  or  prevent  adduction,  so  that  the 
abducted  position  may  become  habitual  and   cause  hallux 


Another  feature  common  to  nearly  all  shoes  is  the 
"  spring  "  or  dorsal  flexion  of  the  front  of  the  shoe  which 
shoemakers  introduce  so  that  as  the  individual  walks  there 
will  not  be  anv  wrinkles  in  the  shoe  (see  Fig.  14).     A  per- 
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son  with  shoes  so  formed,  as  shown  by  Whitman/  rocks  off 
from  the  end  of  the  foot,  the  downward  force  of  the  toes  in 
walking  is  interfered  with  or  completely  lost,  depending  on 
the  amount  of  spring  and  the  thickness  of  the  sole.  The 
downward  force  of  the  big  toe,  as  given  by  Bradford,'  is 
20  pounds  in  the  adult,  enough  to  be  considered  in  the  final 
push  of  the  foot.  Dorsal  flexion  also  means  lowering  or  loss 
of  function  of  the  transverse  arch.  Another  fault  of  nearly 
all  lasts  is  that  the  forepart  is  convex  on  the  bottom  from 
side  to  side,  which  means  that  the  inner  sole  of  the  shoe 
will  be  concave.  The  body  weight  will  tend  to  reverse  the 
transverse  arch  resting  in  a  concave  surface  already  lessened 
or  destroyed  by  dorsal  flexion.  People  frequently  say,  their 
shoes  are  a  little  uncomfortable  at  first,  but  as  soon  as  they 
are  broken  in  they  do  not  cause  discomfort.  One  must  bear 
in  mind  that  a  shoe  is  never  broken  in  without  breaking  in 
the  foot. 

The  Heel. 

In    considering    the    transmission    of    the    body    weight 
through  the  foot  to  the  ground,  we  may  compare  the  foot  to 


/« 


Fig.  11. 


Fig.  1^. 


Fig.  11.  Normal  arch  96°;  post,  limb  7  and  ant.  limb  11  cm.  long. 
Body  weight  W  =  1.50  lbs.  Posture  erect,  standing  on  one  foot  directly 
over  the  long  arch.  By  mathematical  calculations  about  H  lbs.  would 
be  transmitted  along  the  ant.  limb  A  B  and  106  lbs.  along  the  post,  limb 
A  C.     Strain  on  the  ligaments  at  L  is  about  230  lbs. 

Fig.  12.  Shows  what  the  effect  of  a  heel  would  be  placed  well  back, 
so  that  the  posterior  limb  is  lengthened  without  changing  the  working 
angle  of  the  arch.  4  cm.  has  been  added  to  A  C  making  A  C  =  A  B.  An 
equal  amount  of  weight  will  be  transmitted  down  each  limb,  namely  7.5 
lbs.,  an  increase  of  about  30  lbs.  on  the  anterior  limb  which  we  know  is 
not  as  well  adapted  to  receiving  it  as  the  posterior  limb.  The  strain  on 
the  ligaments  at  L  is  about  3.50  lbs.,  an  increase  of  about  30  lbs.  over 
the  straiu  in  Fig.  11.  As  shown  by  angle  E  B  E' the  toes  are  held  in 
dorsal  flexion. 

a  tripod,  consisting  of  one  posterior  and  two  anterior  limbs. 
The  posterior  limb,  extending  from  the  astragalus  to  tlie 
tuberosity  of  the  os  calcis,  is  less  elastic  and  stronger  than 
the  anterior  limbs,  and,  being  more  directly  in  line  with  the 
direction  of  the  body  weight,  receives  the  greater  part  of  it. 
The  anterior  limbs,  the  inner  extending  from  the  astragalus 
to  the  distal  end  of  the  first  metatarsal  bone  and  the  outer 


'Practical  Remarks  on  Shoes.  Medical  News,  Aug.  H,  1897,  vol.  71, 
p.  199. 

5  Flexibility  of  the  Human  Foot.  Trans.  Am.  Orth.  Assn.,  1898,  vol. 
li,  p.  436. 


extending  from  the  same  point  to  the  distal  end  of  the  fifth 
metatarsal  bone,  are  longer,  more  elastic  and  better  adapted 
to  balancing  the  individual  and  giving  spring  and  elasticity 
to  the  gait  than  of  receiving  a  steady  strain.  For  the  pur- 
pose of  obtaining  some  idea  of  the  amount  of  strain  on  the 
ligaments  of  the  arch  and  the  relative  proportion  of  the 
body  weight  transmitted  along  each  limb,  let  us  resolve  the 
two  anterior  limbs  of  the  tripod  into  one,  or  better,  consider 
the  inner  portion  of  the  long  arch. 


Fig.  13.  Shows  the  effect  of  placing  the  heel  forward  so  that  it  does 
not  form  a  direct  continuation  of  the  posterior  limb.  The  posterior 
limb  is  lengthened  and  drawn  forward,  thus  diminishing  the  working 
angle  of  the  arch.  The  strain  on  the  ligaments  at  L  is  less  than  with- 
outja  heel,  for  the  working  angle  is  less  ;  the  amount  of  body  weight 
transmitted  down  each  limb  approaches  the  same  as  the  length  of  the 
limbs  do,  the  greater  amount  being  transmitted  down  the  shorter  limb. 

Not  being  able  to  find  just  what  I  wished  in  the  literature, 
I  measured  the  angle  of  this  arch  and  the  length  of  the 
anterior  and  posterior  limbs  in  the  feet  of  25  men  whose 
feet  were  practically  normal.  I  found  that  the  angle  varied 
from  95°  to  110°,  the  anterior  limb  from  10  to  12  cm.,  and 
the  posterior  limb  from  6  to  8  cm.  We  will  suppose  that 
the  individual  weighs  150  lbs.  and  is  standing  on  one  foot 
so,  that  the  body  weight  falls  directly  over  this  arch. 


Fig.  14.  Shows  the  "spring"  in  a  shoe  which  holds  the  toes  in 
dorsal  flexion,  thus  lowering  or  destroying  the  transverse  arch.  A  person 
with  such  a  shoe  "  rocks"  off  from  the  end  of  the  shoe.  Viewed  from 
the  plane,  A  B  on  which  the  entire  foot  should  rest,  we  can  see  that  the 
heel  has  doubled  the  "spring"  or  dorsal  Hexion  of  the  front  of  the 
shoe. 

In  Fig.  11  I  have  represented  the  arch  of  a  person  weigh- 
ing 150  pounds,  angle  being  96°,  anterior  limb  11  cm.  and 
posterior  limb  7  cm.  long.  As  determined  by  mathematical 
calculations,  in  standing  on  one  foot  as  above  refeired  to, 
less  than  50  pounds  would  be  transmitted  along  the  anterior 
limb  and  over  100  pounds  along  the  posterior  limb  of  the 
arch.     I  have  placed  all  ligaments  holding  the  limbs  of  the 
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arch  in  position  at  one  place,  i.  e.,  one-third  the  way  from  the 
top  of  the  arch.  The  strain  on  the  ligaments  in  this  case 
would  be  about  230  pounds.  Add  a  heel  well  back  on  the 
foot  so  that  the  posterior  limb  is  lengthened  without  chang- 
ing the  working  angle  of  the  foot,  as  shown  in  Fig.  12. 
By  lengthening  the  posterior  limb  4  em.  I  make  it  equal  to 
the  anterior  limb,  the  angle  of  the  arch  remaining  the  same. 
CAB  is  now  an  isosceles  triangle.  An  equal  amount  of  body 
weight  is  transmitted  along  each  lunb,  namely  75  pounds, 
an  increase  of  over  30  pounds  on  the  anterior  limb,  which 
we  know  is  not  as  well  adapted  to  continuous  weight-bearing 
as  the  posterior  limb.  The  strain  on  the  ligament  has  been 
increased  from  about  230  pounds  to  about  2.50  pounds. 
When  the  two  limbs  are  equal  there  is  the  greatest  amount 
of  strain  possible  on  the  ligaments  for  an  arch  of  that  angle 
bearing  that  weight.  By  increasing  the  height  of  the  heel 
so  that  the  posterior  limb  will  be  longer  than  the  anterior, 
more  weight  will  be  transmitted  down  the  anterior  than 
the  posterior  limb,  but  the  strain  on  the  ligaments  will  be 
less  than  when  the  two  limbs  were  of  the  same  length.  In 
nearly  all  shoes,  specially  very  high-heeled  ones,  the  heel  is 
placed  forward  so  that  it  does  not  form  a  direct  continuation 
of  the  posterior  limb  but  is  anterior  to  it,  as  shown  in 
Fig.  13.  In  such  shoes  the  actual  working  angle  of  the 
arch  is  lessened,  for  the  heel,  acting  as  a  prop  to  the  arch, 
is  more  in  line  with  the  transmission  of  the  body  weight 
than  the  posterior  limb.  Therefore,  the  strain  on  the  liga- 
ments of  the  arch  is  less  than  when  the  heel  is  a  direct  pro- 
longation of  the  posterior  limb.  As  in  the  other  instance, 
the  strain  on  each  limb  of  the  arch  is  in  inverse  proportion 
to  its  length,  the  greater  amount  being  transmitted  down 
the  shorter  lunb.  As  shown  in  Figs.  12  and  13  by  the 
angle  EBF,  and  also  in  Fig  14,  the  heel  has  the  same 
effect  as  the  "  spring  "'  in  the  shoe,  holding  the  toes  in  a 
position  of  dorsal  Hexion,  thus  lowering  the  transverse  arch. 
To  summarize,  we  may  say  in  favor  of  a  heel: 

1.  If  placed  forward  on  the  shoe  the  working  angle  of 
the  arch  is  diminished,  thus  there  is  less  strain  on  the  liga- 
ments maintaining  the  arch  (see  Fig.  13). 

2.  The  body  weight  being  thrown  forward,  walking  is  a 
little  easier,  less  muscular  eifort  being  required. 

3.  It  helps  to  prevent  slipping.  This  is  noticeable  especi- 
ally in  walking  down  hill. 

4.  By  elevating  the  posterior  limb,  the  actual  working 
lever  of  the  foot  becomes  a  little  longer. 

5.  We  are  accustomed  to  heels,  they  are  fashionable  and 
make  the  wearer  appear  taller. 

Against  a  heel  may  be  said: 

1.  It  creates  a  deformity  which  acts  not  only  as  such,  but 
also  changes  the  arches  so  that  there  is  a  redistribution  of 
work  to  be  done,  and  work  falls  on  parts  ill  adapted  to  per- 
form it. 

2.  There  is  an  increase  in  the  amount  of  strain  on  the 
anterior  portion  of  the  foot,  which  is  not  as  well  adapted  to 
receiving  it  as  the  posterior  (see  Figs.  12  and  13). 

3.  The  function  of  the  transverse  arch  is  interfered  with 


or  lost  by  the  toes  being  maintained  in  dorsal  flexion  (see 
Figs.  12,  13  and  14). 

4.  Heels  are  usually  unstable,  the  instability  Jncreasiiig 
with  the  height,  smallness  of  their  diameter  and  forward 
position  on  the  shoe. 

5.  The  front  of  the  foot  is  forced  into  the  toe  of  the  shoe. 

6.  The  strain  on  the  ligaments  maintaining  the  arch  is 
increased  unless  the  heel  is  placed  forward — the  further 
forward  the  heel  the  less  the  strain,  but  with  greater  injury 
to  the  rest  of  the  foot.  Shotdd  the  heel  be  placed  so  far 
forward  that  it  would  be  directly  in  line  with  the  transmis- 
sion of  the  body  weight  to  the  ground,  there  would  be  very 
little  strain  on  the  ligaments,  and  it  would  be  as  though 
we  were  walking  on  stilts,  in  other  words,  as  though  our 
foot  had  been  replaced  by  a  wooden  stump. 

TuK  Effect  of  Bed-Clotiies. 

Since  we  spend  about  one-third  of  our  lives  in  bed,  the 
effect  of  the  weight  of  the  bed-clothes  on  the  feet  may  well 
be  considered.  During  sleep  our  muscles  are  relaxed  and 
the  strain  falls  on  the  ligaments  and  the  bony  structures, 
and  none  of  it  is  supported  by  the  muscles  as  it  is  to  a 
greater  or  less  extent  in  walking  and  standing.  While 
sleeping  on  our  back  the  weight  of  the  bed-clothes  falls  on 
the  inner  side  of  the  big  toe,  causing  hallux  valgus  and 
abduction  of  the  foot.  In  lying  on  either  side  one  foot  is 
supported  in  the  abducted  and  the  other  in  the  adducted 
position.  In  the  prone  position  the  force  is  in  the  direction 
of  hallux  valgus  and  abduction.  It  would  seem  advisable 
that  cradles,  such  as  are  used  in  the  treatment  of  fractures 
to  remove  the  weight  of  the  bed-clothes  from  the  feet, 
should  be  more  generally  used  in  cases  of  prolonged  illness. 
For  a  foot  weakened  by  the  ill  health  of  the  patient  would 
the  more  readily  be  influenced  by  forces  causing  abduction 
and  hallux  valgus. 

Phofer  Foot  Wear. 

Since  birth  forces,  some  great,  others  small,  have  been 
brought  to  bear  on  our  feet,  interfering  with  the  position 
of  greatest  strength  and  aiding  that  of  weakness.  The 
stocking  supplements  the  work  of  the  shoe  and  the  bed- 
clothes at  night  maintain  the  results  of  both,  so  that  hallux 
valgus  and  the  weakened  foot  are  only  too  conmion.  The 
question  arises,  what  may  we  as  physicians  do  to  prevent  this  ? 
Some  have  suggested  placing  a  pad  of  leather  under  the  long 
arch  of  the  foot  of  infants  in  whom  the  pad  of  fat  is  lacking, 
until  the  foot  become  stronger.  We  should  see  that  children 
wear  right  and  left  stockings  with  straight  inner  edges, 
which  do  not  help  to  cause  hallux  valgus. 

The  shoes  of  infants  should  be  distinctly  right  and  left. 
The  front  of  the  shoe  should  be  adducted,  the  inner  edge 
straight,  and  there  should  be  room  along  the  straight  inner 
edge  for  the  front  of  the  foot  and  the  big  toe  to  assume 
their  positions  of  greatest  strength.  People  so  brought  up 
would    undoubtedly    exercise    more    and    what    would    be 
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prophylaxis,  for  the  foot  would  be  prophylaxis  for  the  rest  of 
the  body. 

As  for  adults,  they  too  should  wear  right  and  left  stock- 
ings and,  better,  with  a  separate  apartment  for  the  big  toe. 
Eight  and  left  stocking  can  be  purchased  at  about  the  same 
price  as  other  stockings,  and  an  apartment  for  the  big  toe  can 
readily  be  made  by  placing  a  piece  of  wood  the  size  of  the 
big  toe  in  the  stocking  and  slitting  the  toe  of  the  stocking 
down  as  far  as  the  length  of  the  toe  indicated  by  a  notch  in 
the  wood.  If  we  now  sew  up  the  sides  of  the  slit  we  have  a 
mitten  stocking. 

The  shoe  for  a  normal  foot  or  one  nearly  so,  which  can 
voluntarily  assume  the  positions  of  strength,  should  have 
the  following  features: 

1.  Most  important  of  all  is  that  the  angle  of  lateral  dehec- 
tion  of  the  shoe  be  the  same  as  that  of  the  foot  in  its  ad- 
ducted  position,  as  shown  in  Figs,  -i,  5,  20  and  21. 

2.  A  straight  inner  edge  or,  if  hallux  valgus  exists,  an 
inner  edge  a  little  straighter  than  the  inner  edge  of  the 
foot,  thereby  better  supporting  the  long  arch  and  preventing 
pronation. 

3.  The  front  of  the  shoe  of  the  same  depth  along  the 
inner  edge  as  the  thickness  of  the  foot  at  that  place,  thus 
permitting  the  thickest  portion  of  the  front  of  the  foot,  the 
big  toe  and  inner  side  to  assume  their  proper  positions,  as 
shown  in  Figs.  4  and  5.  An  incorrect  form  is  shown  in 
Fig.  6. 

4.  The  shoe  convex,  not  concave,  along  the  outer  border 
of  the  shank  at  the  mediotarsal  articulation.  If  convex  we 
have  pressure  at  this  point,  interfering  with  adduction, 
shown  in  Figs.  4  and  5.  An  incorrect  form  is  shown  in 
Fig.  8. 

5.  The  forward  part  of  the  shoe  should  be  as  wide  as  the 
weight-bearing  portion  of  the  foot  at  that  point  and  room 
for  the  individual  toes  to  rest  on  the  sole. 

6.  The  posterior  portion  of  the  shoe  should  grasp  the 
heel  of  the  foot  firmly  and  be  well  supported.  The  stiffen- 
ing should  not  extend  beyond  the  mediotarsal  joint. 

7.  There  should  be  no  spring,  i.  e.  dorsal  flexion  of  the 
front  of  the  shoe  which  interferes  with  walking  and  lessens 
or  destroys  the  transverse  arch. 

8.  The  distance  from  points  in  the  shoe  corresponding  to 
the  heel  and  distal  end  of  the  first  metatarsal  bone  must  be 
the  same  as  in  the  foot.  If  the  distance  in  the  shoe  is 
longer,  adduction  is  interfered  with,  as  shown  in  Fig.  7. 

9.  The  shank  of  the  sole  should  be  convex  along  the  outer 
border,  thus  better  supporting  the  outer  arch  of  the  foot; 
it  should  also  be  higher  on  the  inner  edge  and  not  so  wide 
but  that  the  upper  of  the  shoe  can  snugly  fit  the  instep. 

10.  The  sole  of  the  front  of  the  shoe  should  be  flat  from 
side  to  side. 

11.  The  lower  and  broader  the  heel  the  better. 

12.  A  steel  spring  in  the  shank  of  the  shoe  helps  maintain 
the  shape  of  the  shoe  and  thus  that  of  the  foot. 

13.  A  little  Scotch  or  lateral  extension  of  the  sole  makes 
our  base  of  support  wider,  renders  the  parallel  gait  easier 


and  if  broader  along  the  inner  side  than  the  outer  it  hinders 
pronation. 

14.  The  bottom  of  the  last  or  the  inner  sole  pattern  must 
include  the  area  covered  by  the  weight-bearing  portion  of 
the  foot,  as  shown  in  Fig.  20. 

There  can  be  purchased  many  so-called  reform  shoes,  but 
usually  there  are  one  or  more  features  preventing  the  foot 
from  assuming  the  adducted  position  in  the  shoe,  as  shown 
in  Figs.  6,  7  and  8. 


Fig.  15.  Shows  the  relation  of  an  incorrect  to  a  correct  last.  The 
dotted  lines  indicate  the  original  form  of  the  front  of  the  last. 

Even  though  the  form  of  the  shoe  be  correct,  should  the 
angle  of  lateral  deflection  of  the  shoe  be  less  than  that  of 
the  foot,  the  foot  would  not  be  able  to  assume  the  adducted 
position.  On  the  other  hand,  if  the  angle  of  lateral  deflec- 
tion of  the  shoe  is  more  than  that  of  the  foot,  the  shoe  will 
be  exceedingly  uncomfortable,  because  of  pressure  on  the 
small  toes  and  outer  side  of  the  foot  (see  Fig.  31).  It  is 
as  much  of  a  physiological  impossibility  to  wear  ready-made 
shoes  as  ready-made  false  teeth,  the  only  difference  being 


Fig.  1G.  Shows  the  bottom  of  an  incorrect  last  represented  by  the 
dotted  lines  altered  to  fit  a  foot  in  which  when  adducted  the  angle  of 
lateral  deflection  is  equal  to  22°.  C  A  F  and  m  x  o  show  the  amount  it 
has  been  necessary  to  build  out  the  last  along  the  inner  edge.  C  B  E  and 
NOy  the  amount  cut  away  from  the  outer  edge.  The  last  has  been 
built  out  at  J  30  that  the  foot  may  assume  the  adducted  position,  and 
cut  away  at  D  which  will  lift  up  the  arch  and  favor  adduction,  xy 
represents  a  cross  section  of  the  two  lasts  at  A  B,  the  abducted  last  highest 
in  the  middle  has  been  changed  to  an  adducted  last,  deepest  along  the 
inner  edge. 

that  the  alveolar  process  cannot  adapt  itself  to  the  plate, 
while  the  foot  can  in  a  measure  adapt  itself  to  the  ready- 
made  shoe,  but  only  under  pathological  conditions.  It  would 
be  difficult  to  find  two  feet  of  the  same  length  and  width,  in 
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which  the  distance  from  the  heel  to  the  distal  end  of  the 
first  metatarsal  is  the  same,  and  the  same  thickness  along 
the  inner  portion  of  the  front  of  the  foot  and  still  most 
important  of  all,  the  same  angle  of  lateral  deflection  when 
the  foot  is  adducted.  For  this  angle  may  vary  from  15  to 
35  degrees.  The  shoe  for  one  foot  would  not  fit  the  other 
under  physiological  conditions  (see  Fig.  21).  It  would  seem 
that  those  of  us  who  wish  to  wear  proper  shoes  must  have 
our  shoes  made  over  a  last  constructed  for  our  feet.     Two 


Fio.  17.  Shows  tracing  of  the  inner  side  of  the  foot  with  lines  indi- 
cating where  measurements  are  to  be  talien.  Place  a  piece  of  glass 
10  X  12  inches  or  larger,  on  the  side  of  the  foot,  and  with  pen  and  ink 
or  wax  pencil,  trace  the  foot  on  the  glass.  Transfer  the  outline  to 
paper  by  placing  a  piece  of  paper  on  the  glass,  holding  them  up  to  the 
light  and  following  the  lines  with  a  pencil.  AB  =  length  from  heel  to 
distal  end  of  first  metatarsal  bone,  (7).     A  C  ^  length  of  foot,  (8). 

last  manufacturers  have  made  lasts  for  me  which  have 
proven  fairly  satisfactory.  I  send  them  the  following  out- 
lines and  measurements: 

1.  Mark  the  foot  with  skin  pencil  or  ink  as  indicated  in 
Fig.  17.  Place  a  plate  of  glass  10  x  12  inches  on  the  inner 
side  of  the  foot  and  trace  on  it  with  ink  or  a  wax  pencil  the 
outline  of  the  foot,  including  the  lines  indicating  where 
measurements  are  to  be  made.  The  tracing  on  the  glass  can 
readily  be  transferred  to  paper  by  laying  a  piece  of  white 


Fig.  is.  Shows  tracing  of  sole  of  foot  in  adducted  position,  made 
by  marking  around  the  foot  with  a  pencil,  flat  on  one  side,  held  perpen. 
dicular  except  under  long  arch.  A  B  C  =  angle  of  lateral  deflection. 
1,  2,  3  and  4  lines  where  1,2,3,4  of  Fig.  17  cross  the  foot.  T  E  position 
of  the  transverse  arch. 

paper  over  it  and  holding  it  up  to  the  light  and  following 
the  lines  with  a  pencil.  Make  the  eight  measurements  indi- 
cated. This  outline  shows  just  where  the  measurements 
were  taken  and  at  the  same  time  furnishes  an  idea  of  the 
shape  of  the  foot,  and  gives  length  of  the  shank  and  entire 
foot. 


2.  Make  an  outline  of  the  sole  of  the  foot  voluntarily 
adducted  on  paper  by  means  of  a  pencil  held  perpendicular 
and  drawn  around  the  foot,  and  on  this  outline  draw  the 
angle  of  lateral  deflection,  position  of  the  transverse  arch, 


Fig.  19.  Card  board  pattern  of  cross  section  of  the  foot  through  the 
transverse  arch.  Made  by  folding  a  lead  tape  over  the  front  of  the  foot 
at  T  E,  Fig.  18,  then  lay  the  tape  on  edge  and  cut  out  the  pattern.  Last 
must  conform  to  this  pattern  at  this  place. 

and  mark  lines  indicating  where  the  lines  of  measurement 
cross  the  bottom  of  the  foot  (see  Fig.  18). 

3.  Mould  a  piece  of  sheet  lead  1  cm.  wide,  and  about  2 
mm.  thick,  over  the  front  of  the  foot  from  the  distal  end  of 


Fig.  20.  Shaded  area  represents  an  impression  of  the  foot  on  smoked 
paper,  i.  e.,  the  weight  bearing  portion  of  the  foot.  The  dotted  line  rep- 
resents an  outline  of  the  foot  made  by  drawing  a  pencil,  flattened  on  one 
side  and  held  perpendicular,  around  the  foot.  The  inner  sole  pattern 
for  the  shoe,  i.  e.,  the  bottom  of  the  last,  must  include  the  area  covered 
by  the  weight  bearing  portion  of  the  foot  and  is  outlined  by  the  solid 
line. 

the  first  metatarsal  bone  to  the  distal  end  of  the  fifth  bone. 
This  is  lifted  from  the  foot,  placed  on  edge  on  paper  and 
the  lower  surface  outlined  with  a  pencil.  This  forms  an 
outline  of  a  cross  section  of  the  foot  at  this  place,  namely, 


Fig.  21.  Card  board  model  showing  the  changes  in  shape  of  an  inner 
sole  pattern  of  a  last  from  15°  to  35°.  An  inner  sole  pattern  is  cut  out 
of  card  board,  then  cut  in  two  and  fastened  on  a  background  of  card 
board,  by  means  of  a  McGill  fastener,  through  the  centre  of  the  medio- 
tarsal  point  J.  The  line  B  C  is  drawn  on  the  inner  sole  pattern,  and  the 
angles  of  15°  to  35°  are  drawn  on  the  background.  The  inner  sole 
pattern  will  have  an  angle  of  lateral  deflection  from  15°-35°  according  to 
the  number  to  which  B  C  points.  One  sees  the  difference  in  form  of  one 
of  20°  and  ."0°,  and  how  a  shoe  of  20°  would  not  fit  a  foot  of  30°,  and 
vice  versa. 
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through  the  transverse  arch  (see  Fig.  19).  The  last  must 
correspond  to  this  pattern  at  this  place.  Both  these  manu- 
facturers liave  a  model  of  a  proper  hist  which  I  furnished 
lliem. 

Lasts  are  made  by  them,  liaving  the  form  of  this  model, 
but  differing  from  it  according  to  the  measurements  and 
outlines  given.  After  receiving  the  lasts  have  a  custom 
shoemaker  measure  the  feet  and  the  lasts  and  make  what 
changes  are  necessary  to  have  the  shoes  fit  the  feet.  Changes 
should  be  made  in  size  and  not  in  form. 

A  cheap  way  to  see  whether  one's  last  is  correct  or  not  is 
to  cut  out  an  inner  sole  of  card-board,  fasten  it  on  the  last 
with  a  roller  gauze  bandage.  Now  wind  a  wet  crinoline 
bandage  over  this;  set  aside  to  dry;  when  dry  slit  down  the 
centre  of  the  front  as  in  a  lace  shoe,  remove  the  last  and 
try  on  the  crinoline  shoe,  then  alter  as  seems  necessary. 

Shoes  can  be  made  from  one's  last  either  by  a  custom 
shoemaker,  or  if  one  desires  cheaper  shoes,  at  any  of  the 
large  manufacturers  who  have  stores  in  our  cities;  in  the 
latter  places  shoes  costing  from  three  to  five  dollars  ready- 
made  can  be  obtained,  made  on  your  last,  for  four  to  six 
dollars.  My  idea  in  describing  the  above  in  detail  is  to 
show  how  feasible  it  is  to  wear  proper  foot  gear,  the  ouly 
trouble  being  to  start  with  the  proper  last.  A  little  pains- 
taking at  the  onset  will  insure  much  comfort  afterwards  at 
a  very  little  increase  in  price. 

The  Weakened  Foot. 

We  are  all  acquainted  with  that  form  of  the  weakened 
foot  known  as  the  abducted  or  pronated  foot.  The  two 
movements  go  together,  viz.  abduction  and  rolling  over 
inwards  or  pronation.  The  gait  of  such  an  individual  is 
clumsy  and  heavy,  the  internal  malleolus  is  very  prominent, 
and  the  ability  to  voluntarily  adduct  the  foot  is  lessened  or 
lost.  The  symptoms  vary,  being  weak  ankles,  tired  feet, 
pain  in  the  calf,  etc.  There  is  an  actual  lowering  of  the 
long  arch  and  the  line  between  the  pronated  and  flat  foot 
is  an  arbitrary  one.  What  may  we  do  for  such  a  foot  ?  If 
we  ask  a  person  with  pronated  feet  to  stand  and  we  hold 
his  feet  in  the  adducted  position,  we  notice  that  the  long 
arch  is  supported  and  pronation  is  prevented  and  the 
body  weight  no  longer  falls  to  the  inner  side  of  the  long 
arch,  but  over  the  outer  border  of  the  foot  which,  as  we 
know,  is  better  adapted  to  receiving  it.  To  treat  the  weak- 
ened foot,  first  have  a  shoe  made  as  one  would  for  the  nor- 
mal foot,  but  differiug  from  it  as  follows:  The  angle  of 
lateral  deflection  of  the  shoe  must  equal  that  of  the  foot 
when  held  in  the  adducted  position  as  just  described.  In- 
crease the  forces  causing  adduction  by  lileing  away  the  las  I 
at  points  corresponding  to  1,  2  and  3  of  Fig.  1.  This  will 
cause  the  shoe  to  make  pressure  at  these  points.  The  heel 
and  sole  should  project  out  further  from  the  shoe  on  the 
inner  side  than  the  outer.  This  will  interfere  with  the 
rolling  over  inwards  or  pronation.  Before  having  the  shoes 
made,  fasten  an  inner  sole  of  leather  2  mm.  thick  on  the 
bottom  of  the  last  to  make  room  for  an  inner  sole  which 


is  to  be  worn  in  the  shoe.  Better  have  lace  shoes  and  lacing 
to  extend  well  down  to  the  tip,  as  in  the  bicycle  pattern,  then 
the  foot  can  more  readily  slip  in  the  shoe  fitted  with  devices 
about  to  be  described,  than  in  the  usual  form  of  shoe.  From 
our  knowledge   of  the   abducted  foot   we   know  that  it   is 


IL 


Fio.  32.  Making  the  pattern  for  a  toe  post.  A  heavy  piece  of  paper 
folded  once  along  the  line  AB.  A  D  E  and  B  C  F  are  cut  away,  leaving 
ihe  tongue  A  D  C  B.  AD  should  equal  the  depth  of  the  shoe  at  that  point, 
and  AB  should  be  as  wide  as  the  length  of  the  slit  in  the  card  board 
inner  sole.  The  tongue  is  inserted  in  the  slit,  and  the  bases  folded  back 
and  cutaway  to  conform  to  the  front  of  the  inner  sole.  When  removed 
and  straightened  out  this  forms  the  pattern  in  Fig.  23. 

unable  to  assume  or  maintain  without  assistance  in  the  shoe 
the  position  of  strength,  namely,  adduction.  To  hold  the 
foot  in  the  shoe  in  this  position  we  must  either  cause  pres- 
sure on  the  outer  side  of  the  front  of  the  foot,  thus  cramping 
the  toes  and  making  the  feet  very  uncomfortable,  or  else  use 


Fio.  23.  Pattern  of  paper  from  which  the  tin  is  cut.  The  edges 
D  D  and  C  C  are  to  be  turned  in.  Tin  is  folded  along  the  dotted  lines 
A  B — D  C  and  D  C  forming  the  toe  post  in  Fig.  24. 

some  other  means.  For  nearly  one  year  I  have  been  wear- 
ing a  device  for  holding  the  foot  in  the  adducted  position, 
which,  with  the  aid  of  proper  foot  gear  has  relieved  me  from 
all  the  previous  disagreeable  symptoms.  The  device  may  be 
called  a  toe-post.     It  is  represented  in  Fig.  24.     It  is  main- 


FiG.  24.  Shows  the  toe  post  ready  to  be  inserted  into  the  card 
board  inner  sole.  Rough  points  on  the  upper  and  under  surfaces  of  the 
base,  which  are  made  by  punching  holes  with  an  awl,  hold  the  toe  post 
to  both  the  inner  sole  of  the  shoe  and  the  card  board  inner  sole. 

tained  in  its  proper  position  in  the  shoe  by  means  of  an 
inner  sole  with  a  slit  between  the  positions  of  the  large  and 
second  toe,  through  which  the  upright  of  the  toe-post  pro- 
jects (see  Fig.  28).     To  make  a  toe-post: 

First  cut  an  inner  sole  of  card-board  1.5  to  2  mm.  thick, 
liaving  the  outlines  of  the  sole  of  the  last,  for  it  must  ex- 
actly fit  the  inside  of  the  shoe.     Place  the  foot  on  this  innci 
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sole  held  in  the  adducted  position,  the  big  toe  held  aLong 
the  inner  edge  and  with  a  pencil  mark  a  line  between  the 
big  and  second  toe.  Eemove  a  small  slip  of  card-board  2 
cm.  long  and  3  mm.  wide  along  this  line,  leaving  a  sUt  in  the 
inner  sole.  The  posterior  end  of  the  slit  should  be  about 
1.5  cm.  anterior  to  the  front  of  the  foot  between  the  two 
toes.  To  make  a  pattern  for  the  toe-post  follow  the  direc- 
tions in  Figs.  23  and  23.  With  heavy  shears  cut  out 
from  tin  according  to  the  pattern,  using  Xo.  IC  or  IX  tin. 
The  tin  is  to  be  folded  as  indicated  in  Fig.  23.  The  fold- 
ing should  be  rounded,  not  angular,  thus  imparting  elas- 
ticity to  the  toe-post.  Slip  the  upright  portion  of  the  toe- 
post  through  the  slit  in  the  card-board  inner  sole  and  trim 
the  edges  of  the  bases  if  necessary,  so  that  they  will  not 
project  beyond  the  edge  of  the  card-board  inner  sole.    Place 


Fig.  2.5.  A  skiagraph  of  a  weakened  foot  having  an  angle  of  lateral 
deflection  of  1S°  in  a  shoe  whose  angle  of  lateral  deflection  is  3.5°.  Hallux 
valgus  is  present.  The  inner  portion  of  the  shoe  is  not  occupied  by  the 
front  of  the  foot  A,  the  inner  edge  of  the  sole  is  22  mm.  from  B,  the 
inner  edge  of  the  1st  metarsal  bone.  The  outer  edge  of  the  foot  after 
"  breaking  in  "  the  shoe  would  overhang  the  outer  edge  of  the  sole. 

it  in  the  shoe  and  try  it.  If  any  adjusting  is  necessary, 
change  the  position  of  the  slit  in  the  inner  sole  as  needed. 
Make  sure  that  the  post  does  not  strike  the  front  of  the  foot. 
I  prefer  a  card-board  to  a  leather  inner  sole,  because  tlie 
card-board,  by  absorbing  moisture,  keeps  the  feet  dry.  New 
inner  soles  should  be  used  every  week.  One  has  a  feeling  of 
satisfaction  in  throwing  away  a  certain  amount  of  filth  and 
perspiration  which  would  otherwise  have  been  retained  in 
the  shoes.  After  having  determined  the  proper  position  for 
the  slit  keep  an  inner  sole  as  a  model  from  which  to  make 
others.  The  patterns  for  one  foot  reversed  serve  as  pat- 
terns for  the  other.  It  is  not  any  more  trouble  to  change 
the  card-board  inner  soles  than  to  change  one's  stockings. 


and  the  hygienic  reasons  for  both  are  the  same.  For  indeed 
all  phases  of  civilization  are  comparative,  and  individuals 
who  bathe  once  a  day  and  those  who  bathe  once  a  week  may 
both  be  classed  as  civilized  and  living  under  hygienic  con- 
ditions. 

To  illustrate  the  effects  of  the  toe-post,  I  have  taken 
skiagraphs  of  the  foot  within  a  shoe.  Fig.  25  shows  the 
foot  in  the  shoe  without  the  toe-post.  In  Fig.  26  the  foot 
is  adducted  and  hallux  valgus  has  been  overcome  by  the  toe- 
post.  The  line  about  the  foot  is  caused  by  a  wire  placed  in 
the  crease  between  the  upper  and  the  sole  in  order  to  more 
clearly  outline  the  shoe. 

I  have  worn  the  toe-post  for  a  year  under  all  conditions, 
as  tramping,  tennis,  golf,  in  the  operating  room,  etc.  I 
have  worn  it  in  one  shoe  one  day  and  in  the  other  shoe  the 


Fig.  26.  A  skiagraph  which  shows  the  same  foot  and  shoe  taken 
with  a  toe  post,  otherwise  under  similar  conditions  as  in  Fig.  25.  The 
foot  is  held  in  the  adducted  position  and  has  the  mechanical  advantages 
of  a  foot  with  an  angle  of  lateral  deflection  equal  to  35°.  The  inner 
portion  of  the  shoe  is  occupied  by  the  front  of  the  foot.  A  B  =  16  mm. 
instead  of  22  mm.  as  in  Fig  2.5.  The  hallux  valgus  has  been  corrected. 
The  outer  edge  of  the  foot  will  not  overhang  the  outer  edge  of  the  sole. 

next  and  at  the  end  of  the  day  the  foot  supported  by  the 
toe-post  would  feel  strong  while  the  other  would  be  tired. 
The  toe-post  maintains  the  foot  in  the  adducted  position, 
prevents  hallux  valgus,  and  does  not  cause  discomfort  when 
properly  adjusted.  There  is  a  greater  sense  of  security  for 
the  shoe  seems  to  be  a  part  of  the  foot  and  the  foot  grasps 
the  shoe  in  walking.  The  Greeks  wore  sandals  with  a 
leather  thong  between  the  first  and  second  toe,  holding  the 
sandal  in  position.  Judging  from  their  statues  they  did  not 
suffer  from  pronated  feet  and  we  have  never  heard  of  their 
shoes  hurting  them.  The  principle  is  the  same  in  the  toe- 
post. 
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In  favor  of  a  toe-post  such  as  I  describe  I  think  it  may 
be  said: 

1.  That  the  weakened  foot  which  can  be  passively  ad- 
ducted — with  the  toe-post  and  the  aid  of  a  proper  shoe  — 
may  be  relieved  from  its  previous  symptoms,  for  it  holds  the 
foot  in  the  adducted  position,  thus  naturally  supporting  the 
long  arch,  prevents  the  rolling  over  inwards  and  overcomes 
hallux  valgus. 

2.  That  it  is  not  only  comfortable,  but  gives  one  a  greater 
sense  of  securitv  and  strcnirth. 


Fig.  27.  Shows  foot  adductor  made  of  heavy  tin  and  fitted  over  the 
last  at  a  place  corresponding;  to  the  middle  %  of  the  fifth  metatarsal  bone. 
This  slips  over  the  card  board  inner  sole  as  shown  in  Fig.  28.  It  also 
has  rough  points  to  prevent  displacement  as  in  the  toe  post. 

3.  It  is  simple,  easily  made  and,  fitting  in  a  slit  in  an  inner 
sole,  any  adjustment  necessary  can  readily  be  done  which 
would  be  impossible  if  it  was  incorporated  in  the  structure 
of  the  shoe. 

Another  means  of  holding  the  foot  in  the  adducted  posi- 
tion is  represented  in  Fig.  27.  It  helps  out  the  toe-post 
and  is  comfortable.  It  can  be  made  from  XX  tin.  Fig. 
28  shows  a  card-board  inner  sole  with  toe-post  and  foot 
adductor  in  position. 

"Wliile  sleeping,  nearly  the  entire  human  mechanism  is  ai 
rest.  As  I  have  pointed  out,  no  matter  what  position  we 
may  assume,  strain  falls  on  the  structure  of  one  or  both  feet 


Fig.  2S.     Card    board  inner  sole  with  toe   post   and    foot   adductor 
attached. 

in  such  a  manner  as  to  cause  hallux  valgus  and  abduction. 
It  is  obvious  if  we  wish  more  than  temporary  relief  that 
our  feet  must  be  treated  by  night  as  well  as  by  day.  For 
two  years  I  have  worn  at  night  a  big  toe  and  foot  adductor. 
This  device  is  not  uncomfortable,  it  overcomes  hallux 
valgus,  maintains  the  foot  in  the  adducted  position, 
thus  relieving  ligaments  which  have  been  stretched  during 
the  day.  There  are  other  means  of  treating  the  pronated 
foot,  as  massage,  forcible  adduction  of  the  foot  and  gjmi- 
nastics.  These  are  all  important  adjuncts  to  whatever 
mechanical  means  we  may  employ.  In  extreme  cases  a  flat 
foot  brace,  if  it  can  be  worn,  is  of  great  service,  for  when 
we  elevate  the  arch  we  adduct  the  foot  and  pronation  is 
interfered  with.     One  thin^  more  about  the  treatment  of 


the.  weakened  foot.  Do  not  simply  relieve  symptoms  but 
let  the  treatment  be  progressive  and  when  new  shoes  are 
necessary  see  if  the  foot  will  not  stand  a  little  more  adduc- 
tion and  alter  your  lasts  as  necessary.  At  present  I  am  able 
to  wear  a  shoe  which  would  have  been  impossible  a  year  ago. 
In  altering  a  last  to  increase  the  adducted  position  cut  away 
the  last  at  places  1,  2,  3  of  Fig.  1;  thus  we  increase  the 
adducting  forces.  This  causes  the  shoe  to  make  pressure 
at  the  mediotarsal  joint  on  the  inner  side  of  the  foot  and 
counter-pressure  at  the  heel  below  the  mediotarsal  joint  and 


Fig.  39.  Foot  and  big  toe  adductor  to  be  worn  at  night.  It  con- 
sists of  a  curved  piece  of  wood,  W  with  a  leather  loop,  L  which  fits  over 
the  big  toe.  When  the  thongs  are  tied  as  rejiresented  in  Fig.  39,  the  foot 
and  the  big  toe  are  adducted. 

over  the  fifth  metatarsal  bone  on  the  outer  side.  The  foot 
will  now  become  more  adducted  if  there  is  room.  This  is 
furnished  by  adding  leather  to  the  last  at  places  1,  2,  3, 
Fig.  2.  This  diminishes  the  abducting  forces  and  i^ermits 
the  foot  to  assume  the  adducted  position. 


Fig.   30.     Foot  and  big  toe  adductor  as  applied  to  the  foot. 

Flat  Foot. 

Two  of  the  most  noticeable  features  of  the  flattened  foot 
are  the  lowering  of  the  arch  and  abduction.  We  have  con- 
sidered the  effect  of  the  abducted  position.  Now  let  us 
consider  what  efl:ect  the  lowering  of  the  arch  has  upon  the 
structure  and  mechanism  of  the  foot.  The  transition  from 
a  normal  and  weakened  foot  to  a  flattened  foot  is  so  gradual 
that  it  is  hard  to  say  just  where  to  draw  the  line.  In  con- 
sidering the  transmission  of  the  body  weight  through  the 
foot  to  the  ground  and  for  the  sake  of  obtaining  some  idea 
of  the  strain  on  the  ligaments  of  the  arch  and  the  relative 
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amount  of  weight  transmitted  clown  each  limb,  I  resolved  the 
anterior  limbs  of  the  tripod  into  one  and  considered  what 
would  be  the  effect  on  the  ligaments  and  limbs  of  the  long- 
arch. 

The  following  table  based  on  mathematical  calculations 
gives  some  idea  of  what  effect  the  lowering  of  the  long  arch 
would  have  on  the  ligaments  of  the  arch  and  the  relative 
amount  of  the  body  weight  transmitted  down  each  limb,  the 
individual  weighing  150  pounds,  standing  on  one  foot,  in  the 
erect  posture  and  the  weight  falling  over  the  long  arch. 

The   effect   of  loweriug  the  arch  of  the  foot,  individual  weighing   150 

pounds,  erect  posture,  entire  weight  on  one  foot : 

Angle  of  the  arch 

Amountweight  trans- 
mitted   down    ant.  ng. 
limb    44 

Amouut  weight  trans- 
mitted   post,    limb   106 

Strain  on  ligaments 
placed  y^  way  top 
arch   2'3S 


96"    116°   134°   150°      160°      170°       179°-30/  180° 


76  (about)  0 


343     413     833      1263     3.308     17,475  0 

From  the  study  of  the  above  table  we  see  that  as  the  arch 
becomes  lower  and  the  angle  greater,  more  of  the  body 
weight  is  transmitted  down  the  anterior  limb  of  the  arch, 
which  is  ill-adapted  to  receiving  it,  and  most  important  of 
all,  the  strain  on  the  ligaments  becomes  greater,  an  increase 
from  less  than  300  pounds  in  the  normal  foot  to  several 
thousand  in  the  marked  flat  foot.  When  the  arch  has  been 
completely  destroyed  both  the  anterior  and  posterior  limbs 
and  ligaments  are  relieved  from  any  strain  in  the  transmis- 
sion of  the  body  weight,  for  the  entire  weight  is  transmitted 
directly  to  the  ground  through  the  bottom  of  the  foot.  The 
most  important  factor  in  the  treatment  of  flat  foot  is  that 
of  prophylaxis.  One  cannot  begin  too  early,  for  it  is  much 
easier  to  correct  an  arch  whose  ligaments  have  been  under  a 
strain  of  a  few  hundred  pounds  than  one  which  has  been 
under  a  strain  of  several  thousand  pounds.  We  may  classify 
flat  feet  into  the  mobile,  those  which  can  be  passively  ad- 
ducted  and  the  arch  increased,  and  the  rigid  form.  Do  not 
treat  the  rigid  flat  foot  with  a  brace  until  the  deformity  has 
been  passively  corrected,  for  the  surgeon  who  fits  a  brace  to 
a  rigid  flat  foot  is  in  the  same  position  as  the  gynecologist 
who  treats  an  adherent  retroflexed  uterus  with  a  pessary. 
In  both  cases  the  mechanical  supports  will  injure  soft  parts 
and  not  do  any  good.  Two  features  in  flat  foot  must  be 
corrected;  first,  the  lowering  of  the  arch,  and  second,  the 
abduction  of  the  foot.  When  we  correct  one  we  aid  the 
other,  but  when  we  treat  both  our  results  will  be  four-fold. 
Begin  which  proper  shoes  which  mamtain  the  foot  in  the 
adducted  position,  as  for  the  pronated  feet.  How  often  the 
surgeon  has  his  patient  wear  a  flat-foot  brace,  a  brace  which 
elevates  the  arch  and  thereby  tends  to  adduct  the  foot,  in  a 
shoe  in  which  adduction  is  interfered  with  or  impossible. 
In  these  the  additional  support  afforded  to  the  arch  by 
adduction  of  the  foot  is  lost  and  the  elevation  of  the  arch  is 
interfered  with,  because  its  associated  movement  adduction 


is  impossible.  After  obtaining  proper  shoes,  have  a  brace 
made  which  will  accurately  fit  the  foot  and  not  only  support 
the  arch  but  maintain  the  foot  in  the  adducted  position. 


Fig.  31.  Plate  for  Hat  foot,  made  from  No.  30  sheet  steel.  It  supports 
the  arch,  thereby  adducting  the  foot,  and  by  holding  the  foot  in  the 
adducted  position  by  forces  1,  2  and  3,  the  arch  is  maintained.  The  view 
is  from  the  outer  side.  1  is  the  flange  on  the  inner  side  fitting  over  the 
astragalo-scaphoid  articulation.  2  represents  the  anterior  flange  fitting 
over  the  middle  %  of  the  fifth  metatarsal  bone.  3  is  the  posterior 
flange  fitting  over  the  os  calcis  posterior  to  the  mediotarsal  joint. 

A  brace  for  flat  feet  which  I  have  worn  and  found  very 
comfortable  is  shown  in  Figs.  31,  32,  33  and  34.  This 
brace  supports   the  arch,  thereby  also   adducting  the  foot 


Fig.  33.  Flat  foot  brace  applied  to  the  foot.  The  foot  is  held  iu  the 
adducted  position  by  the  flanges  as  indicated,  which  act  as  the  adducting 
forces  1,  2  and  3. 

and  vice  versa;  the  arch  also  supports  the  adducted  posi- 
tion. If  one  wishes  to  hold  a  foot  in  the  adducted  position 
it  can  be  done  most  readily  by  grasping  the  foot  with  two 


Fig.  33.  Inner  view  of  flat  foot  brace.  Inner  flange  I,  fits  over  the 
astragalo-scaphoid  articulation,  thus  preventing  the  rolling  over  inwards 
of  the  foot,  and  with  the  two  outer  flanges  it  holds  the  foot  in  the 
adducted  position. 

Fig.  34.  Outer  view  of  flat  foot  brace  showing  the  flanges  3  and  3 
which,  with  1,  hold  the  foot  in  the  adducted  position.  There  is  no 
pressure  over  the  calcano-cuboid  joint  at  x  which  would  cause  abduction. 
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hands,  the  two  thumbs  being  close  together,  and  making 
pressure  against  the  astragalo-scaphoid  articulation  and  the 
fingers  of  one  hand  grasping  the  front  of  the  foot  over  the 
fifth  metatarsal  bone  and  the  fingers  of  the  other  hand 
grasping  the  heel.  These  forces  we  may  resolve  into  the 
addueting  forces  1,  2  and  3  as  represented  in  Fig  1,  etc. 
This  brace  employs  the  same  forces:  flange  1  makes  pressure 
over  the  astragalo-scaphoid  articulation  and  prevents  the 
rolling  over  inward  of  the  weakened  foot.  As  the  long  arch 
is  elevated  more  of  the  body  weight  falls  to  the  outer  side 
of  the  foot.  The  body  weight  and  inner  flange  1  are  resisted 
by  the  two  outer  flanges,  2,  fitting  over  the  middle  two- 
thirds  of  the  fifth  metatarsal  bone  and  3  over  the  heel 
posterior  to  the  mediotarsal  articulation;  thus  the  foot  is 
held  in  the  adducted  position.  It  would  seem  that  any 
brace  which  has  a  flange  fitting  over  the  calcaneo-cuboid 
articulation  on  the  outer  side  of  the  foot  must  abduct  the 
foot,  thus  interfering  with  the  elevation  of  the  arch.  Wlien 
the  long  inner  arch  is  elevated  and  more  weight  is  thrown 
to  the  outer  arch  of  the  foot,  this  weight  will  be  opposed  by 
this  flange,  which  will  act  as  the  abducting  force  1,  and  the 
body  weight  as  abducting  force  2  and  3  (see  Fig.  2).  These 
are  the  same  forces  one  would  use  to  straighten  a  bent  stick. 
We  would  grasp  the  stick  with  both  hands  and  the  opposing 
force,  as  our  knee,  would  be  placed  against  the  angle  in  the 
stick.  Thus  such  a  brace  must  straighten,  i.  e.  abduct  the 
foot  and  thereby  interfere  with  its  own  action.  It  is  essen- 
tial that  a  brace  such  as  I  have  described  shall  fit  the  foot 
accurately,  otherwise  it  will  be  very  uncomfortable  or  else 
not  do  any  good. 


To  Make  a  Flat-Foot  Brace. 

First  make  plaster  casts  of  the  feet  in  the  adducted  posi- 
tion. To  do  this  have  the  patient  sit  in  a  chair  with  the 
leg  of  the  foot  from  which  the  cast  is  to  be  taken  resting 
on  the  knee  of  the  other  leg.  Having  poured  enough  plaster 
on  a  piece  of  paper  on  another  chair  near  enough  for  the 
foot  to  rest  on,  let  the  foot  sink  into  the  plaster  with  the 
outer  side  of  the  foot  down  and  the  long  axis  of  the  foot 
horizontal.  As  it  sinks  adduct  the  foot  by  lifting  up  the 
big  toe  and  hold  it  adducted  until  the  plaster  has  hardened. 
Rub  some  vaseline  over  the  edges  of  the  plaster  and  a  little 
over  the  foot  and  cover  the  rest  of  the  foot  with  plaster. 
When  the  plaster  has  hardened  separate  the  two  halves, 
re-vaseline  and  tie  together  and  this  will  form  the  mold  for 
the  cast.  After  making  the  cast,  mark  the  mediotarsal 
joint  and  the  tuberosity  of  the  fifth  metatarsal  bone.  Out- 
line the  brace  as  shown  in  Figs.  31,  32,  33  and  34.  The 
casts  may  need  a  little  trimming,  the  arch  may  be  increased 
a  little.  From  these  casts  the  braces  are  made  according 
to  the  outline,  using  Fo.  20  or  22  sheet  steel.  These  braces 
assiime  their  proper  positions  in  the  proper  shoe  and  do 
what  is  claimed  for  them.  A  toe-post  also  helps  out  the 
flat-foot  brace  by  overcoming  the  hallux  valgus  and  helps  in 
maintaining  the  adducted  position. 

If  I  have  written  anything  of  practical  value  in  this  arti- 
cle, special  thanks  are  due  to  my  own  feet,  which  without 
grumbling  have  stood  all  kinds  of  experiments  and  have 
constantly  been  urging  me  during  the  last  three  years  that 
something  must  be  done  for  bettering  the  foot  and  its  cov- 
ering both  in  its  normal  and  weakened  conditions. 


MASTITIS  IN  TYPHOID  FEVER,  WITH  THE  REPORT  OF  THREE  CASES. 

By  Thomas  McCeae,  M.  B., 

Associate  in  Medicine,  Tlie  Johns  Hopkins  University,  and 
Resident  Physician,  The  Johns  Hopkins  Hospital. 


Mastitis  is  apparently  one  of  the  rarest  glandular  compli- 
cations of  typhoid  fever,  and  occurs  much  less  frequently 
than  orchitis,  thyroiditis  or  parotitis.  The  cases  here  re- 
ported are  the  first  in  over  one  thousand  cases  of  typhoid 
fever  in  the  Johns  Hopkins  Hospital.  That  the  first  two 
should  have  been  in  the  wards  at  the  same  time  is  another 
example  of  the  coincidence  of  rare  conditions. 

In  the  literature  but  few  references  to  this  complication 
were  found.  The  text-books  of  medicine,  so  far  as  discov- 
ered, do  not  mention  it.  Keen  and  Hare  in  their  mono- 
graphs on  the  surgical  and  medical  complications  of  typhoid 
fever  do  not  refer  to  it,  nor  do  the  majority  of  articles  even 
allude  to  it.  There  has  been  much  written  on  the  occur- 
rence of  suppuration  in  typhoid  fever,  but  rarely  is  any  note 
made  of  abscess  formation  in  the  breast.  No  reference  to 
this  condition  was  found  in  any  of  the  works  on  diseases  of 


the  breast  which  were  consulted.  Holscher  (1),  Sorel  (2), 
and  Scheele  (3)  in  giving  the  post-mortem  findings  of  3171 
cases  of  typhoid  fever  do  not  report  a  single  instance. 

Berg  (4)  in  reporting  the  statistics  of  1636  cases  of  typhoid 
fever  found  mastitis  in  four  instances,  but  no  clinical 
account  is  given  of  them.  Curschmann  in  his  work  on 
typhoid  fever  in  Nothnagel's  system  alludes  to  the  rarity  of 
the  condition,  although  a  slight  degree  of  swelling  of  the 
breast  is,  in  his  opinion,  not  uncommon.  He  mentions 
having  seen  two  instances  of  mastitis  in  young  men.  Vallin 
(5),  in  the  report  of  a  discussion  on  orchitis  and  parotitis 
in  typhoid  fever,  mentions  having  had  one  case  of  mastitis, 
but  gives  no  clinical  account.  An  interesting  series  of  cases 
is  reported  by  Leudet  (6),  who  saw  five  in  a  period  of  about 
ten  years.  His  patients  were  all  females,  aged  from  21  to 
28  years,  and  only  one  of  them  had  nursed  a  child.     The 
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mastitis  occurred  in  the  third  or  fourth  week  and  involved 
both  breasts  in  two  of  the  cases.  In  none  did  suppuration 
occur,  nor  did  the  complication  have  any  unfavorable  intlu- 
ence  on  the  course  of  the  disease.  In  three  of  his  patients 
hasmorrhage  occurred,  in  two  from  the  uterus  and  in  one 
from  the  nose,  the  last  so  profuse  that  plugging  was  neces- 
sary. Leudet  very  naturally  drew  the  conclusion  that  mas- 
titis was  frequently  associated  with  haemorrhages,  and  these 
especially  from  the  uterus.  Destree  (7)  reports  two  in- 
stances. They  were  in  males,  aged  26  and  27  years.  The 
mastitis  occurred  at  the  end  of  the  third  week,  suppuration 
followed  in  both  and  staphylococci  were  found. 

Charlotte  West  (8),  in  the  report  of  a  case  with  unusual 
complications  in  a  girl  of  seventeen,  states  that  at  the  be- 
ginning of  the  third  week  swelling  and  tenderness  developed 
in  both  breasts.  These  subsided  and  in  the  fourth  week 
thrombophlebitis  was  found  in  both  legs,  both  arms  and  both 
breasts.  Suppuration  followed  in  one  leg,  one  arm  and  both 
breasts.  Saline  infusions  had  been  given  into  the  breasts, 
but  the  writer  does  not  think  they  were  associated  with  the 
suppuration.  Fornaca  (9),  in  reporting  a  case  draws  atten- 
tion to  its  rarity.  His  patient  was  a  woman,  aged  40  years. 
On  the  29th  day  of  the  disease,  after  convalescence  had  be- 
gun, mastitis  appeared  in  the  right  breast.  With  this  there 
was  a  relapse  accompanied  by  fever  lasting  for  twelve  days. 
On  the  fifth  day  after  the  swelling  appeared  a  puncture  was 
made  into  it  and  sero-purulent  fluid  obtained.  Cultures 
from  this  showed  the  presence  of  the  bacillus  of  Eberth.  The 
bacilli  in  the  culture  agglutinated  with  the  patient's  serum. 
On  the  seventeenth  day  of  the  relapse  the  left  breast  was 
also  affected,  and  a  week  later  there  was  a  third  period  of 
fever,  lasting  for  four  days.  On  the  seventy-fourth  day 
after  admission  the  right  breast  was  almost  at  its  normal 
size,  but  the  left  was  still  enlarged  and  indurated. 

Cappellari  (10)  reports  another  instance  of  mastitis  with 
suppuration.  His  patient  was  a  girl,  aged  fifteen  years,  who 
in  the  fourth  week  had  swelling  of  the  left  breast.  This 
increased,  became  hard  and  the  temperature,  which  had 
returned  to  normal,  became  elevated.  Fluctuation  finally 
was  felt,  the  abscess  was  opened  and  recovery  followed. 
There  is  no  note  regarding  cultures.  The  nipple  was  not 
affected,  nor  the  axillary  glands  of  that  side.  Davis,  Patter- 
son and  Hewlett  (11)  report  an  interesting  case  from  the 
New  York  Hospital.  Their  patient  was  a  woman,  aged  31 
years,  who  went  through  a  moderately  severe  attack,  the 
temperature  touching  normal  on  the  36th  day.  Three  days 
later  she  began  to  complain  of  pain  in  the  left  breast,  which, 
on  the  41st  day,  was  swollen.  On  the  next  day  the  right 
breast  became  tender.  The  swelling  and  tenderness  of  the 
left  breast  increased,  and  on  the  51st  day  fluctuation  was 
detected  and  pus  obtained  on  aspiration.  The  temperature 
had  become  elevated,  reaching  over  103°  in  the  afternoon 
and  falling  to  normal  in  the  morning.  The  leucocytes  on 
the  49th  day  were  13,200.  On  the  52d  day  the  abscess 
was  freely  opened  and  150  cc.  of  pus  obtained.  Recovery 
was  without  incident.     The  induration  in  the  right  breast 


gradually  diminished.  The  cultures  from  the  pus  showed 
typhoid  bacilli. 

The  histories  of  the  three  cases  to  be  reported  are  given 
below.  Suppuration  occurred  in  two.  They  were  all  in  the 
service  of  Professor  Osier. 

Case  1. — Severe  attack  of  typhoid  fever;  mastitis  on  the 
30th  day;  suppuration;  incision;  recovery. 

M.  W.,  colored,  female,  married,  aged  27,  was  admitted  on 
July  19,  1900,  on  the  14th  day  of  her  illness.  She  had 
three  children,  the  oldest  nine  and  the  youngest  five  years 
old.  In  the  two  years  before  admission  she  had  two  mis- 
carriages. There  was  nothing  unusual  in  the  history  of  her 
illness.  On  admission  her  general  condition  was  good;  she 
had  rose  spots  and  an  enlarged  spleen.  The  Widal  reaction 
was  given  the  day  after  admission.  The  leucocytes  wore 
4000  per  cmm.  The  attack  was  severe,  but  there  was  noth- 
ing of  special  note  until  the  29th  day,  when  the  first  sigus 
of  breast  trouble  were  noted.  The  temperature  for  a  week 
before  had  not  been  above  102°,  and  averaged  from  100°  to 
101°.  On  August  4,  the  30th  day  of  the  disease,  it  was 
noted  that  in  the  upper  outer  quadrant  of  the  left  breast 
there  was  an  indurated  mass  the  size  of  a  hen's  egg.  This 
was  painful  and  very  tender.  There  was  slight  visible 
prominence  over  it  but  no  redness.  On  August  7  the  swell- 
ing had  increased.  There  was  marked  tenderness  and  a 
slight  feeling  of  fluctuation.  The  leucocytes  were  8000  per 
cmm.  On  the  following  day  there  was  marked  redness,  and 
in  the  evening  the  temperature  rose  to  104°.  On  August  9, 
the  35th  day,  the  breast  was  opened  in  the  left  upper  quad- 
rant and  a  considerable  amount  of  pus  obtained.  The  tem- 
perature, which  had  been  99.3°  in  the  morning,  rose  to  104° 
at  noon.  On  the  next  day  an  incision  Avas  made  in  the  left 
lower  quadrant,  but  no  pus  was  found.  After  this  the  tem- 
perature soon  fell,  reaching  normal  on  the  46th  day.  The 
'subsequent  course  was  uneventful.  The  discharge  from  the 
breast  rapidly  diminished  and  the  wound  was  healed  by 
August  22,  the  48th  day. 

In  this  case,  which  was  moderately  severe  in  character,  no 
special  change  in  the  course  was  caused  by  the  occurrence 
of  mastitis.  The  pain  in  the  breast  and  the  two  elevations 
of  temperature  to  104°  without  any  chill  were  the  principal 
features.  The  absence  of  a  pronounced  leucoeytosis  is  to  be 
noted.  It  is  to  be  regretted  that  no  cultures  were  obtained 
from  the  pus. 

Case  2. — Moderate  attack  of  typhoid  fever;  mastitis  in  right 
breast  on  13th  day;  in  left  breast  on  18th  day;  relapse;  second 
attack  of  mastitis  in  the  left  breast  on  52d  day;  recovery. 

M.  B.,  white,  female,  married,  aged  25,  was  admitted  on 
July  25,  1900,  on  the  fifth  day  of  the  disease.  She  had  one 
child,  18  months  old,  that  she  had  nursed  for  10  months. 
On  admission  there  were  rose  spots,  an  enlarged  spleen  and 
a  positive  Widal  reaction.  From  admission  until  August  1 
there  were  no  special  features.  The  temperature  ranged 
from  102°  to  103°.  The  leucocytes  varied  from  3300  to 
3500  per  cmm.  On  August  2,  the  13th  day  of  the  disease, 
the  patient  complained  of  severe  pain  in  the  right  breast. 
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and  on  palpiition  a  small  area  of  induration  was  made  out  in 
the  upper  right  quadrant.  This  was  very  painful.  There 
was  no  redness  over  it.  The  leucocytes  were  8000  per  cmm. 
On  the  following  day  the  condition  of  the  breast  was  un- 
changed. The  leucocytes  were  10,000  per  cmm.  On  August 
4,  the  induration  was  less  marked  and  there  was  less  pain. 
The  leucocytes  were  8000  per  cmm.  On  August  5  the  indu- 
ration had  almost  disappeared  and  the  leucocytes  were  5500 
per  cmm.  On  August  7,  complaint  was  made  of  pain  in  the 
left  breast  and  practically  the  same  condition  was  found. 
This  also  disappeared  after  a  few  days.  In  neither  breast 
was  there  any  suppuration.  The  temperature  had  appar- 
ently not  been  influenced,  and  by  August  9,  the  20th  day, 
had  fallen  nearly  to  normal.  After  this  it  gradually  rose 
and  continued  elevated  for  nearly  three  weeks,  the  patient 
having  a  typical  relapse  with  fresh  rose  spots.  Eecovery 
was  slow  and  the  temperature  had  not  reached  normal  when, 
on  September  10 — -the  52d  day — she  complained  of  pain  in 
the  left  breast.  An  area  of  induration  was  found  in  the 
tipper  outer  quadrant  about  the  size  of  a  hen's  egg.  There 
was  marked  tenderness.  The  skin  over  it  was  not  inflamed, 
nor  was  there  any  sense  of  fluctuation.  The  glands  in  the 
left  axilla  were  not  enlarged.  The  temperature  was  about 
101°.  The  leucocytes  were  18,000  per  cmm.  On  September 
12,  the  temperature  rose  to  103°  without  any  chill,  but  fell 
on  the  next  day  and  the  swelling  rapidly  diminished.  After 
this  the  temperature  was  normal,  recovery  was  rapid,  and 
she  was  discharged  perfectly  well  on  September  24,  the  66th 
day.  Both  breasts  were  quite  normal,  and  subsequently  she 
said  there  had  not  been  any  symptoms  from  them. 

The  point  of  special  interest  in  this  case  is  the  occurrence 
of  mastitis  without  suppuration  three  times  during  the 
attack  of  typhoid  fever.  Beyond  the  pain  and  discomfort 
given  to  the  patient,  it  had  apparently  no  influence  on  the 
course  of  the  disease.  The  left  breast  seemed  perfectly 
normal  between  the  two  attacks.  The  leucocytosis  is  to  be 
noted. 

Case  3. — Moderate  attack  of  typhoid  fever;  during  conva- 
lescence ahscess  in  right  breast;  opened;  rapid  recovery. 

L.  L.,  white,  female,  married,  aged  32  years,  was  admitted 
on  September  5,  1901,  on  the  15th  day  of  the  disease.  Her 
child,  aged  20  months,  was  admitted  with  her.  She  had 
nursed  him  up  to  the  day  of  admission.  As  he  had  a  tem- 
perature of  103°  and  diarrhoea,  it  was  at  first  thought  that 
he  also  had  typhoid  fever,  but  the  subsequent  course  was 
that  of  a  gastro-enteritis,  and  he  improved  rapidly.  His 
blood  did  not  give  a  Widal  reaction.  The  course  of  the 
typhoid  fever  patient  was  uneventful.  There  was  practically 
no  secretion  from  the  breasts,  and  examination  of  them  was 
negative.  The  Widal  reaction  was  present.  Her  tempera- 
ture reached  normal  on  September  17,  the  26th  day.  On 
September  21,  the  30th  day,  she  complained  of  some  pain  in 
the  right  breast,  and  in  the  outer  lower  quadrant  was  found 
an  area  of  swelling  with  redness  of  the  skin  over  it.  On 
the  following  day  fluctuation  was  made  out.  There  was  no 
tenderness  elsewhere  and  the  left  breast  was  negative.     The 


leucocytes  were  8000  per  cmm.  The  abscess  was  opened  and 
about  40  cc.  of  pus  obtained.  Cultures  from  this  showed 
staphylococcus  albus  but  no  typhoid  bacilli.  There  was  no 
disturbance  of  the  temperature,  which  continued  normal 
throughout  the  attack  of  mastitis.  The  further  course  was 
uneventful.  The  wound  healed  rapidly  and  she  was  dis- 
charged well  on  September  30,  the  39th  day. 

In  this  case  there  was  practically  no  influence  on  the 
condition  from  the  complication.  The  temperature  con- 
tinued normal  and  there  was  no  leucocytosis. 

In  considering  the  reported  cases  it  is  seen  that  among 
the  sixteen  in  which  the  sex  is  mentioned,  four  were  males. 
The  age  varied  from  fifteen  to  forty  years.  The  occurrence 
in  males  goes  to  show  that  it  is  not  necessarily  associated 
with  a  functionating  gland.  Among  the  females  there  does 
not  seem  to  have  been  any  special  association  with  previous 
nursing,  as,  with  the  exception  of  the  last  case  here  reported, 
none  had  nursed  children  except  at  a  considerable  period 
before  the  attack  of  typhoid  fever.  In  regard  to  this  case, 
the  fact  that  the  child  was  admitted  with  fever  and  diarrhcea 
after  having  nursed  during  the  first  two  weeks  of  the  moth- 
er's illness,  suggested  a  possibility  of  his  having  typhoid 
fever  and  of  infection  through  the  milk.  But  the  subsequent 
course,  with  the  absence  of  a  Widal  reaction,  showed  that 
the  child  did  not  have  typhoid  fever.  This  is  an  observation 
of  interest  in  connection  with  the  question  as  to  the  occur- 
rence of  typhoid  bacilli  in  the  milk  of  nursing  women  ill 
with  typhoid  fever.  So  far  as  a  search  of  the  literature  has 
shown,  there  is  no  authentic  instance  of  the  occurrence  of 
typhoid  bacilli  in  the  milk.  There  are  instances  of  a  Widal 
reaction  being  given  by  the  blood  of  a  nursing  infant  which 
had  apparently  been  conveyed  through  the  milk.  This  will 
be  discussed  by  Dr.  Lynch  of  this  hospital  in  a  paper  shortly 
to  be  published. 

Among  twelve  cases  of  which  there  are  full  reports,  both 
breasts  were  involved  in  six  instances.  Suppuration  occurred 
in  seven  out  of  fourteen  cases  with  complete  notes.  It  was 
present  in  both  breasts  in  only  one  case.  There  are  notes 
of  the  bacteriological  findings  in  five  cases,  in  one  of  which 
abscess  formation  did  not  occur,  but  fluid  was  obtained  by 
puncture.  In  three  staphylococci  were  found,  and  in  two 
typhoid  bacilli  grew  in  the  cultures. 

As  to  the  period  of  occurrence  in  the  disease  of  the  four- 
teen cases  in  which  the  data  are  given,  it  is  seen  that,  with 
but  one  exception,  it  was  at  the  end  of  the  third  week  or- 
later  in  the  disease.  The  exception  is  the  second  case  here 
reported  with  the  first  onset  of  mastitis  on  the  thirteenth 
day.  In  several  instances  the  temperature  had  become  nor- 
mal before  the  onset  of  the  complication.  In  two  patients 
it  was  associated  with  a  relapse.  The  effect  on  the  fever  was 
very  varied;  in  one  not  causing  any  elevation,  in  others 
causing  the  temperature  to  rise  to  104°. 

There  are  not  a  sufficient  number  of  blood  counts  reported 
to  draw  any  conclusion  as  to  the  occurrence  of  leucocytosis. 
It  was  present  in  two  out  of  four  cases.  That  supptiration 
nuxy  occur  without  any  marked  increase  in  the  number  of  the 
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white  corpuscles  is  shown  by  two  of  the  cases  here  reported, 
in  which  the  leucocytes  were  not  above  8000  per  emm.  This, 
of  course,  may  mean  a  slight  increase  when  the  diminished 
number  usually  found  in  typhoid  fever  is  remembered.  From 
the  second  of  the  present  cases  it  is  evident  that  Icucocytosis 
may  occur  without  sujjpuration. 

Lastly,  in  no  instance  did  the  complication  appear  to  have 
any  unfavorable  influence  ou  the  course  of  the  disease  beyond 
jjrolonging  convalescence. 

Conclusions. 

1.  Mastitis  is  a  rare  complication  of  typhoid  fever,  and 
usually  occurs  late  in  the  attack. 

2.  It  occurs  in  both  sexes,  and  is  apparently  not  associated 
with  a  functionating  gland. 

3.  Both  breasts  are  involved  in  about  half  of  the  cases. 

•i.  Suppuration  occurs  in  about  half  of  the  eases  and  may 
be  associated  with  the  typhoid  bacillus  or  staphylococcus. 
5.  It  is  of  no  special  moment  in  the  prognosis. 
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A  PRELIMINARY  REPORT  ON  THE  BLOOD  IN  TWO  CASES  OF  FILARIASIS. 

By  W.  J.  Calvert,  M.  D.,  IT.  S.  A. 

From  the  Mmiieipal    Laboratory,   Board  of  Jlealth,    Manila,  rhilippinc  Islaiuh. 


Examinations  of  the  blood  of  Filipino  prisoners  of  war, 
confined  in  Manila,  have  been  made  to  determine,  as  far  as 
possible,  the  prevalence  of  filariasis  in  these  islands.  Thus 
far  426  specimens  have  been  examined,  representing  many 
districts  throughout  the  islands.  Two  cases  of  filariasis  have 
been  found. 

The  blood  in  each  of  the  cases  shows  a  decided  leucocytosis 
and  a  marked  increase  in  eosinophiles.  The  embryos  are 
found  in  varying  numbers  throughout  the  twenty-four  hours. 

Case  I. — A.  P.,  native  male,  Filipino,  born  and  reared  in 
Albay;  had  been  in  Manila  aboat  two  months.  The  previous 
history  is  vague,  but  as  near  as  can  be  determined,  the 
patient  has  had  pain  in  the  left  groin  and  iliac  region  for 
two  months.  About  one  month  since,  one  of  the  glands  of 
the  groin  was  somewhat  enlarged  and  painful.  Within  the 
last  month  this  gland  has  decreased  in  size  and  no  further 
pain  experienced,  the  physical  examination  being  otherwise 
negative.  The  patient  gives  the  history  of  indefinite  attacks 
of  fever,  chills  and  headache.  Since  the  patient  has  been 
under  observation,  one  short  attack  of  fever  and  chills  has 
been  noted.  Eight  embryos  were  found  in  one  slide,  taken 
on  April  5,  1901,  at  11  p.  m.  On  April  6,  1901,  at  9  a.  m., 
one  embryo  was  found.  The  embryos  have  the  ordinary 
characteristics.  On  April  6,  the  blood  counts  showed  3,- 
866,666  reds  and  18,760  leucocytes  per  emm. 


Differential  count: 

Lymphocytes 10. CO^ 

Polymorphonuclears G8.3o<J 

Large  mononuclears 6.665^ 

Transitionals 3 .  OOjg 

Eosinophiles I'J.oS^ 

200  leucocytes  counted. 

The  highest  leucocytosis  found  was  26,666,  the  lowest 
18,000.  The  highest  percentage  of  eosinophiles  found  was 
22,  the  lowest  8.  The  largest  number  of  embryos  found  was 
1176  per  cc,  at  11  p.  m.,  on  April  18,  1901. 

Case  II.— M.  E.,  native  male,  Filipino,  from  Albay,  was 
taken  prisoner  at  the  same  time  as  case  number  one.  The 
history  is  vague.  The  patient  claims  to  have  had  the  disease 
one  year,  during  which  time  several  attacks  of  fever  and 
chills  with  some  headache  occurred.  Physical  examination 
negative,  excepting  a  slight  hydrocele  on  right  side. 

Two  embryos  were  found  in  the  blood  taken  at  11  p.  m., 
on  April  5,  1901;  on  April  18,  1901,  the  blood  count  showed 
3,620,000  reds  and  8000  whites  per  emm. 

Differential  count: 

Lymphocytes 14.00^ 

Polymorphonuclears 64.00^ 

Large  mononuclears 4..''>0^ 

Transitionals "■  ^'^% 

Eosinophiles   15.00^ 

200  leucocytes  counted. 
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The  highest  leucocytosis  found  was  14,000,  the  lowest 
■J  600.  The  highest  percentage  of  eosinophiles  found  was  20, 
the  lowest  6.  The  largest  number  of  embryos  counted  was 
1680,  at  9  p.  m.  on  April  23,  1901. 

In  the  first  case  the  disease  is  evidently  of  short  duration, 
possibly  no  longer  than  three  months;  wliile  the  second  ca^c 
is  probably  about  a  year's  duration. 

Frequent  blood  examinations,  extending  over  a  period  of 
nearly  four  weeks,  are  rather  constant. 


It  will  be  noted  that  the  leucocytosis  and  the  percentage 
of  eosinophiles  are  higher  in  the  first  than  they  are  in  the 
second  case.  This  fact,  in  addition  to  the  negative  findings 
i]i  the  blood  in  old  cases,  leads  one  to  believe  that  in  the 
early  stages  of  filariasis,  leucocytosis  with  an  increase  of  the 
eosinophiles  may  be  looked  for,  and,  that  as  the  disease 
progresses,  the  leucocytosis  and  increase  in  eosinophiles  grad- 
ually decrease  to  normal. 


THE  LAENNEC-A  SOCIETY  FOR  THE  STUDY  OF  TUBERCULOSIS. 


In  the  Bulletin  for  December,  1900,  a  brief  account  was 
given  of  the  first  meeting  of  The  Laennec — A  Society  for  the 
Study  of  Tuberculosis.  During  the  past  year  subsequent 
meetings  of  the  Society  have  been  held  regularly,  and  the 
following  papers  have  been  presented: 

The  Phthisiologia  of  Eichard  Morton,  Prof.  Osier. 

Tuberculosis  in  the  United  States,  Dr.  Bridle. 

Illustrations  of  Tuberculous  Lesions  in  Literature,  Dr. 
E.  L.  Opie. 

Note  on  Tuberculous  Pericarditis,  Prof.  Osier. 

Bayle  and  Baillie,  Dr.  Futcher. 

A  Study  of  Tuberculosis  in  Baltimore,  Dr.  Buckler." 

On  the  Growth  of  our  Knowledge  of  Acute  Miliary  Tuber- 
culosis, Dr.  Sowers. 

Laennec,  Dr.  Thayer. 

A  Review  of  the  Cases  of  Tuberculosis  in  the  ]\Iodical 
Wards  from  1889  to  1899,  Dr.  McCrae. 

The  Physical  Signs  of  Pulmonary  Tuberculosis,  as  de- 
scribed by  Laennec,  Dr.  Hamburger. 

Villemin  and  Cohnheim,  Prof.  Welch. 

A  Review  of  the  Cases  of  Tuberculosis  in  the  Surgical 
Wards  from  1889  to  1899,  Dr.  Bloodgood. 

On  the  Diagnostic  Value  of  Tuberculin,  Dr.  Tinker. 

The  History  and  Work  of  the  Saranac  Laboratory  for  the 
Study  of  Tubercidosis,  Dr.  E.  L.  Trudeau." 

Koch,  Prof.  Welch. 

A  Review  of  the  Cases  of  Tuberculosis  in  the  GjTiaecological 
Wards  from  1889  to  1899,  Dr.  Schenck. 

Louis's  "Recherches  sur  la  Phthisic,"  Dr.  Florence  R. 
Sabin. 

Distinguished  American  Students  of  Tuberculosis,  Dr. 
.Jacobs. 

A  Review  of  Tuberculous  Lesions  found  in  the  Patholog- 
ical Department  between  1889  and  1899,  Dr.  H.  T.  Marshall. 

Tuberculosis  of  the  Joints,  Dr.  J.  L.  Yates. 

At  the  first  meeting  of  the  Society  for  this  year,  held 
November  26,  the  following  programme  was  presented: 

Report  on  the  London  Tuberculosis  Congress,  Dr.  Osier. 


'See  Jonxs  Hopkins  Hospital  Bulletin  for  September,  1901,  p.  288. 
'See  Johns  Hopkins  Hospital  Bulletin  for  September,  1901,  p.  271. 


Annual  Refokt  of  Inspection  Work  in  Tubeeculosis 
Cases — By  Miss  E.  H.  Blauvelt. 

The  work  of  visiting  the  tuberculous  patients  of  the 
Johns  Hopkins  Hospital  Dispensary  came  into  my  hands 
after  the  retirement  of  Miss  Dutcher,  whose  report  was  read 
to  this  Society  a  year  ago.  The  methods  of  my  work  have 
differed  in  no  important  particular  from  hers,  and  the  con- 
ditions found  have  been  the  same  as  those  described  in  her 
paper. 

Every  patient  of  the  Dispensary  whose  disease  is  diag- 
nosed as  tuberculosis  is  sought  for  at  the  address  given.  A 
certain  proportion  have  guarded  against  being  found,  by 
giving  false  addresses.  I  find  thirty-three  such  on  my  list. 
A  very  few  have  moved,  leaving  no  trace;  but  in  the  majority 
of  cases  I  have  had  little  trouble  in  finding  either  the  patient 
or  some  member  of  his  family. 

These  usually  receive  the  visitor  in  a  perfectly  friendly 
manner  and  are  ready  to  talk  freely  about  the  illness  and 
their  conditions  of  life,  giving  excellent  opportunity  for  in- 
struction as  to  the  communicable  nature  of  the  disease  and 
the  precautions  that  should  be  taken  for  the  benefit  of  the 
patient  and  the  safety  of  others.  This  advice  is  almost  in- 
variably received  in  good  part  by  the  patients,  who  profess 
gratitude  for  the  attention  and  a  purpose  to  follow  the 
instructions. 

The  deplorable  conditions  found  in  many  instances  give 
such  sad  evidence  of  the  absence  of  either  will  or  power  to 
improve,  that  the  visitor  feels  obliged  to  receive  these  pro- 
testations with  a  certain  amount  of  reserve.  On  the  other 
hand,  there  are  a  few  cases  where  the  eagerness  to  know 
and  carry  out  any  sanitary  measures  is  most  pathetic,  and, 
at  the  same  time,  encouraging. 

Owing  to  the  early  date  for  the  presentation  of  this  report, 
it  is  impossible  to  give  a  systematic  statement  of  results,  and 
it  seems  inadvisable  to  attempt  to  present  to  the  Society 
anything  but  a  statistical  statement  of  the  visits  made  and 
conditions  found,  following  the  plan  of  the  report  last  year. 

Miss  Dutcher  at  that  time  reported  her  work  as  carried 
on  till  October  1,  1900;  so  I  have  included  in  my  report  my 
work  to  October  1,  1901.  At  that  date  I  had  visited  200 
patients.     These  had  occupied  during  their  illness  295  houses. 
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Another  interesting  point  is  that  10-i,  or  52  per  cent,  gave 
an  absolutely  negative  family  history  as  to  tuberculosis. 

The  following  summary  gives  some  idea  of  the  conrlitions 
found,  arranged  under  the  classes  of  Foreigners,  Negroes  and 
American-born  whites. 

f  Foreigners 41 

Number  of  patients  visited  300  ^  Negroes   57 

[American-born  wliites. . .  .102 

Foreigners.  Negroes.  btnAvhftes. 

Bad  sanitary  location 39^  Z9%  7^ 

Insufficient  light  and  ventilation 41%  i'i%  Vi% 

Overcrowding 41^  16<^  18^ 

Personal  and  household  uueleanliness.       "A%  33{^  17<^ 

The  number  of  foreigners  is  so  small  as  hardly  to  warrant 
a  separate  rating  of  different  nationalities.  The  condition 
of  this  class  as  a  whole  gives  decidedly  the  worst  impression, 
though  there  are  quite  as  bad  individual  cases  in  the  other 
groups. 

So  long  as  we  continue  to  import  and  to  allow  to  grow  up 


among  us  so  many  persons  with  a  marked  predilection  for 
dirt,  darkness  and  much-breathed  air  it  is  not  apparent  how 
this  theoretically  preventable  disease  is  practically  to  be  pre- 
vented. Yet  I  feel  sure  that  the  method  followed  here  has 
excellent  results  in  some  cases,  and  if  the  work  could  be  more 
widespread  it  is  possible  that  there  might  gradually  be  cul- 
tivated different  tastes,  with  a  consequent  improvement  in 
habits  and  lessening  of  disease. 

The  programme  of  the  meeting  held  December  17  was  as 
follows : 

Introductory,  Prof.  Welch. 

The  Pathology  of  Hodgkin's  Disease  illustrated  by  the 
Cases  in  the  Pathological  Department,  Johns  Hopkins  Hos- 
pital, Dr.  Dorothy  M.  Eeed. 

Hodgkin's  Disease  and  Tuberculosis,  Dr.  Joseph  Sailer,  of 
Philadelphia. 

Some  of  the  Clinical  Features  of  Hodgkin's  Disease,  Dr. 
Osier. 


THE  JESSE  WILLIAM  LAZEAR  SCHOLARSHIP. 


At  a  meeting  of  the  friends  and  admirers  of  the  late  Jesse 
William  Lazear,  M.  D.,  held  on  the  22d  of  May,  1901,  it  was 
decided  to  take  steps  to  collect  a  fund  for  the  establishment 
of  a  proper  memorial  of  the  man  and  of  his  work.  As  a 
result  of  this  meeting  the  following  circular  was  sent  to  a 
limited  number  of  physicians: 

On  the  25th  of  September,  1900,  Jesse  William  Lazear,  at 
that  time  Acting-Assistant  Surg-eon  in  the  United  States 
Army  and  a  member  of  the  Government  Commission  for  the 
investigation  of  yellow  fever,  lost  his  life  from  that  disease 
at  Quemados,  Cuba. 

Doctor  Lazear  was  born  in  Baltimore  County,  Maryland,  in 
1866,  and  graduated  from  the  academic  department  of  the 
Johns  Ilopliins  University  in  1889.  In  1892  he  received  the 
deg-ree  of  M.  D.  from  Columbia  University.  From  1892-95  he 
spent  his  time  in  study  and  investigation  in  Europe  and  as 
an  interne  at  the  Johns  Hopkins  Hospital  in  Baltimore.  Dur- 
ing the  following  three  years  and  a  half,  while  a  member  of 
the  staff  of  the  Out-Patient  Department  of  the  Johns  Hop- 
kins Hospital,  he  did  much  valuable  work  as  a  teacher  and 
investigator  in  the  laboratory  of  clinical  pathology.  In  Feb- 
ruary, 1900,  induced  by  the  opportunity  for  research  concern- 
ing malarial  and  yellow^  fevers,  Lazear  became  an  acting 
arsistant  surgeon  in  the  United  States  Army  and  was  assigned 
special  laboratory  duties  at  Columbia  Barracks,  near  Havana, 
later,  he  was  appointed  member  of  a  special  government 
commission  for  the  investigation  of  yellow  fever.  The  bril- 
liant discoveries  of  this  commission  concerning  the  tetiology 
and  manner  of  infection  of  yellow  fever  have  recently  been 
referred  to  in  public  by  a  distinguished  pathologist  as  the 
most  important  piece  of  w^ork  by  American  students  since 
the  discovery  of  anaesthesia.  To  these  results  Lazear,  as  a 
member  of  the  commission,  contributed  largely.  The  final 
proof  of  their  discovery  that  tlie  disease  is  transferred  by  the 
bite  of  a  certain  mosquito,  could  only  be  obtained  by  direct 
experiment  upon  a  human  being.     To  this  experiment  Lazear, 


with  another  of  the  committee,  courageously  and  heroically 
subjected  himself,  and  in  the  performance  of  this  noble  duty 
he  lost  his  life. 

The  many  friends  and  admirers  of  the  talented  and  accom- 
plished student,  of  the  brave,  true,  self-sacrificing  man,  desire 
to  establish  a  lasting  memorial  to  him  and  to  his  work.  To 
this  end  a  meeting  was  held  on  the  evening  of  Wednesday, 
May  22d,  which  was  presided  over  by  Professor  William  Osier. 
At  this  meeting  it  was  concluded  that  the  nature  of  the  mem- 
orial could  better  be  decided  upon  when  seme  idea  could 
be  obtained  as  to  the  amount  of  money  available.  It  was, 
therefore,  decided  that  a  committee  consisting  of  Dr.  Stewart 
Paton  and  Dr.  William  S.  Thayer  be  appointed  to  arrange  for 
the  distribution  of  a  circular  among  the  friends  and  admirers 
of  Lazear,  setting  forth  the  object  of  the  meeting.  It  is 
earnestly  hoped  that  not  only  those  who  have  known  and 
admired  Lazear  and  his  work,  but  also  others,  who  appreciate 
courage  and  manliness  and  self-sacrifice,  may  contribute  to 
the  fund  for  the  Jesse  William  Lazear  Memorial. 

The  plan  which  recommended  itself  to  the  committee  was 
the  establishment  of  a  permanent  fund  to  be  devoted  to  the 
purchase  of  works  relating  to  the  study  of  tropical  diseases, 
for  the  Johns  Hopkins  Hospital  library,  and  also  the  erec- 
tion of  a  tablet  at  the  same  hospital  in  memory  of  Dr.  Lazear. 

The  response  to  these  circulars  was  so  generous  that  the 
committee  has  been  led  to  hope  that  if  a  more  general  appeal 
were  made  a  sum  might  be  accumulated  sufBcient  to  estab- 
lish a  permanent  scholarship  for  the  study  of  tropical 
diseases.  It  has,  therefore,  been  decided  to  make  a  fresh 
appeal  to  a  wider  circle. 

If  it  be  impossible  to  obtain  a  sufficient  sum  of  money  to 
found  a  scholarship,  the  committee  has  decided  to  establish 
a  library  fund  and  erect  a  memorial  tablet  as  before  proposed. 

The  committee  earnestly  hopes  that  the  name  of  this  brave 
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man  who  duliborately  sacrificed  himself  for  so  noble  a  cause 
may  be  perpetuated  by  a  fitting  and  lasting  memorial.  And 
surely  no  memorial  could  be  more  fitting  than  a  scholarship 
which  might  enable  others  to  continue  the  great  work  to 
which  Lazear  gave  his  life. 


Any  contributions  may  be  sent  to   Dr.   Stewart  Paton, 
Treasurer,  313  West  Monument  street,  Baltimore,  Maryland. 

William  Oslee,  Chairman. 
Stewart  Paton, 
W.  S.  Thayer, 

Committee. 


NOTES    AND    NEWS. 


Dr.  A.  D.  Atkinson,  Assistant  Eesident  Physician  from 
1895  to  1896,  is  Associate  Professor  of  Clinical  Medicine. 
University  of  Maryland.  Address:  609  Cathedral  St.,  Balti- 
more, Md. 

Dr.  Plerbert  W.  Allen,  House  Medical  Officer  during  1900 
and  1901,  is  Eesident  Physician  at  the  Lakeside  Hospital, 
Cleveland,  Ohio. 

Dr.  W.  S.  Baer,  House  Medical  Officer  during  1808  and 
1899,  and  Assistant  Resident  Surgeon  from  1899  to  1900,  is 
Instructor  in  Orthopedic  Surgery,  Johns  Hopkins  University. 
Address:  31  W.  Franklin  St.,  Baltimore,  Md. 

Dr.  L.  F.  Barker,  Assistant  Eesident  Physician  from  1891 
to  1892;  Assistant  Eesident  Pathologist  from  1893  to  1899, 
and  Eesident  Pathologist  from  1899  to  1900,  is  Professor  of 
Anatomy  in  the  University  of  Chicago.  Address:  Quad- 
rangle Club,  Chicago,  111. 

Dr,  Milton  Bettmann,  House  Medical  Officer  during  1900 
aud  1901,  is  a  Graduate  Student  at  Berlin. 

Dr.  J.  S.  Billings,  Jr.,  Assistant  Eesident  Physician  during 
1893,  1893  and  1894,  is  Assistant  Director  of  the  Bacterio- 
logical Laboratories  of  the  New  York  City  Health  Depart- 
ment.    Address:  33  E.  53d  St.,  New  York. 

Dr.  E.  Bates  Block,  Assistant  Eesident  Physician  in  1890 
and  1897,  has  recently  been  appointed  Visiting  Physician  to 
the  Presbyterian  Hospital  at  Atlanta,  Ga.  Address:  713 
Empire  Building,  Atlanta,  Ga. 

Dr.  J.  C.  Bloodgood,  Assistant  Eesident  Surgeon  during 
1893  and  1893,  and  Eesident  Surgeon  from  1893  to  1897,  is 
Associate  in  Surgery  in  the  Johns  Hopkins  University.  Ad- 
dress: 933  N.  Charles  St.,  Baltimore,  Md. 

Dr.  George  Blumer,  Assistant  Eesident  Surgeon  from  1893 
to  1894;  Assistant  Eesident  Physician  from  1894  to  1895, 
and  Assistant  in  Pathology  during  1895  and  1896,  is  Ad- 
junct Professor  of  Histology,  Pathology  and  Bacteriology, 
and  Director  of  tlie  Bender  Hygienic  Laboratory,  Albany 
Medical  College,  Albany,  N.  Y. 

Dr.  B.  Meade  Bolton,  Assistant  Pathologist  in  1893.  is 
Professor  of  Pathology  at  the  Marion-Sims-Beaumont  Col- 
lege of  Medicine,  St.  Louis,  Mo. 

Dr.  Frederick  J.  Brockway,  Eesident  Surgeon  during  1S89 
and  1890,  died  April  23,  1901. 

Dr.  T.  E.  Brown,  House  Medical  Officer  during  1897  and 
1898,  is  Associate  Professor  of  Clinical  Medicine  and  Dem- 
onstrator in  Clinical  Laboratory,  College  of  Physicians  and 


Surgeons,  and  Instructor  in  Medicine,  Johns  Hopkins  Uni- 
versity.    Address:  1033  Cathedral  St.,  Baltimore,  Md. 

Dr.  E.  E.  Brownell,  House  Medical  Officer  in  1899  and 
1900,  resides  at  1313  Van  Ness  Ave.,  San  Francisco,  Cal. 

Dr.  H.  Warren  Buckler,  House  Medical  Officer  in  1899  and 
1900,  is  Lecturer  in  Obstetrics,  Woman's  Medical  College  of 
Baltimore,  and  Assistant  in  Obstetrics,  Johns  Hopkins  Uni- 
versity.    Address:  806  Cathedral  St.,  Baltimore,  Md. 

Dr.  Curtis  F.  Burnam,  House  Medical  Officer  during  1900 
aud  1901,  has  been  appointed  Assistant  Eesident  Gynecolog- 
ist.    Absent  on  leave  in  Europe. 

Dr.  John  G.  Clark,  Assistant  Eesident  Gynecologist  from 
1893  to  1895,  and  Eesident  Gynecologist  from  1895  to  1897, 
is  Professor  of  Gjaiecology,  University  of  Pennsylvania; 
Consultant  Gynecologist  to  the  Woman's  Hospital,  Philadel- 
phia, and  also  to  the  Bryn  Mawr  Hospital.  Address:  318 
S.  15th  St.,  Philadelphia,"  Pa. 

Dr.  Eufus  I.  Cole,  House  Medical  Officer  from  1899  to 
1900,  and  Second  Assistant  Eesident  Physician  during  190O 
and  1901,  has  been  appointed  First  Assistant  Eesident 
Phj'sician  and  Instructor  in  Medicine,  Johns  Hopkins  Uni- 
\'ersity. 

Dr.  Sidney  M.  Cone,  Assistant  Eesident  Surgeon  in  1894 
and  again  in  J  897,  is  Assistant  in  Anatomy,  Baltimore  ilcdi- 
cal  College.     Address:  530  N.  Charles  St. 

Dr.  Harvey  Gushing,  Assistant  Eesident  Surgeon  in  1896 
and  1897,  and  Eesident  Surgeon  from  1897  to  1900,  is 
Associate  in  Surgery,  Johns  Hopkins  University.  Address: 
3  W.  Franklin  St. 

Dr.   W.   M.   Dabncy,   Assistant  Eesident   Obstetrician   in 

1896  and  1897,  Assistant  Eesident  Gynecologist  in  1898, 
Assistant  Eesident  Physician  in  1899,  and  Eesident  Obstet- 
rician from  1899  to  1900,  is  Anesthetist  to  the  Union  Prot- 
estant Infirmary,  Baltimore,  Md. 

Dr.  J.  Staige  Davis,  House  Medical  Officer  during  1899 
and  1900,  is  Eesident  Physician  at  the  Union  Protestant 
Infirmary,  Baltimore,  Md. 

Dr.  George  W.  Dobbin,  Assistant  Eesident  Obstetrician 
from  1894  to  1897,  and  Eesident  Obstetrician  from  1897  to 
1899,  is  Professor  of  Obstetrics  in  the  College  of  Physicians 
and  Surgeons.     Address:  933  N.  Charles  St.,  Baltimore,  ild. 

Dr.  Douglas  F.  Duval,  Assistant  Eesident  Gynecologist  in 

1897  and  1898,  is  Assistant  Surgeon,  U.  S.  Army  Medical 
Corps,  Manila,  P.  I. 
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Dr.  A.  W.  Elting,  House  Medical  Officer  in  1898  and  1899, 
is  Chief  of  Surgical  Clinic,  Albany  Hospital,  and  Lecturer 
in  Surgical  Pathology,  Albany  Medical  School.  Address :  247 
State  St.,  Albany,  N.  Y. 

Dr.  Joseph  Erlanger,  House  Medical  Officer  in  1899  and 
1900,  is  Instructor  in  Physiology,  Johns  Hopkins  University. 
Address:  126  Jackson  Place,  Baltimore,  Md. 

Dr.  W.  W.  Ford,  House  Medical  Officer  in  1898  and  1899, 
has  been  appointed  Fellow  of  Eockefeller  Institute  for 
Medical  Ecseareh,  Pasteur  Institute,  Paris. 

Dr.  A.  L.  Fisher,  House  Medical  Officer  in  1900  and  1901, 
has  been  appointed  Fellow  of  Eockefeller  Institute  for 
Medical  Ecseareh,  Johns  Hopkins  ITniversity. 

Dr.  T.  B.  Futcher,  Assistant  Eesident  Physician  from  189-t 
to  1898,  and  Eesident  Physician  from  1898  to  1901,  resides 
at  3  W.  Franklin  St.,  Baltimore,  Md. 

Dr.  E.  E.  Garrett,  Assistant  Eesident  Surgeon  from  1895 
to  1897,  is  First  Assistant  Physician  at  the  Maryland  Hos- 
pital for  the  Insane  at  Catonsville,  Md. 

Dr.  T.  W.  Hastings,  House  Medical  Officer  in  1898  and 
1899,  is  Instructor  in  Clinical  Microscopy,  Cornell  University. 
Address:  72  W.  87th  St.,  New  York  City. 

Dr.  John  Hewetson,  Assistant  Eesident  Physician  from 
1890  to  189-1,  resides  at  Eiverside,  Cal. 

Dr.  August  Hoch,  Assistant  Eesident  Physician  from  1890 
to  1892,  is  Pathologist  to  the  McLean  Hospital,  Waverley, 
Mass. 

Dr.  J.  H.  M.  Knox,  House  Medical  Officer  in  1898  and 
1899,  is  Eesident  Physician  at  the  Thomas  Wilson  Sani- 
tarium, and  Demonstrator  of  Pathology  and  Physical  Diag- 
nosis at  the  College  of  Physicians  and  Surgeons.  Address : 
804  Cathedral  St. 

Dr.  L.  W.  Ladd,  House  Medical  Officer  during  1900,  is 
Lecturer  on  Clinical  Microscopy,  Western  Eeserve  University, 
Cleveland,  Ohio. 

Dr.  H.  A.  Lafleur,  Eesident  Physician  from  1889  to  1891, 
is  Assistant  Professor  of  Medicine  and  Associate  Professor 
of  Clinical  Medicine,  McGill  University,  Montreal,  Canada. 

Dr.  B.  B.  Lanier,  Assistant  Eesident  Surgeon  during  1892 
and  1893,  is  Associate  Professor  of  the  Princifiles  of  Surgery, 
University  of  Maryland.  Address:  25  W.  Chase  St.,  Balti- 
more, Md. 

Dr.  Irving  P.  Lyon,  House  Medical  Officer  during  1897 
and  1898,  is  Clinical  Pathologist,  New  York  State  Patho- 
logical Laboratory,  and  Instructor  in  Clinical  Medicine,  Uni- 
versity of  Buffalo.     Address :  531  Franklin  St.,  Buffalo,  N.  Y. 

Dr.  J.  D.  Madison,  House  Medical  Officer  in  1898  and  1899, 
is  Assistant  Eesident  Physician  at  Danvers  Insane  Hospital, 
Hathorne,  Mass. 

Dr.  H.  T.  Marshall,  House  Medical  Officer  during  1898 
and  1899,  lias  been  appointed  Fellow  of  Eockefeller  Institute 
for  Medical  Eesearch.  His  address  is  8G  Gruneburgweg,  III, 
Frankfurt  am  Main,  Germany. 

Dr.  Thomas  McCrae,  Assistant  Eesident  Phvsiciiin  from 


1896  to  1901,  has  been  Eesident  Physician,  Johns  Hopkins 
Hospital. 

Dr.  G.  Brown  Miller,  Assistant  Eesident  Gynecologist  from 
1894  to  1899,  and  Eesident  Gynecologist  from  1899  to  1901, 
resides  at  1729  H  St.,  N.  W.,  Washington,  D.  C. 

Dr.  G.  H.  F.  Nuttall,  Assistant  Bacteriologist  from  1891 
to  1893,  is  Lecturer  in  Bacteriology  and  Preventive  Medicine 
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ON  A  SIMPLE  METHOD  OF  PREPARING  EPINEPHRIN  AND  ITS  COMPOUNDS. 

By  John  J.  Abel,  M.  D. 

(From  the  Pharmacological  Laboratory  of  The  Johns  Hopkins  University.) 

Intkodtjctoht. 


I  stated  in  my  last  paper'  that  my  early  empirical  for- 
mula for  epinephrin  I  had  found  to  be  too  large  by  one 
benzoyl  group  CO.C5H5 .  This  was  in  consequence  of  the 
singular  tenacity  with  which  this  lone  radical  defied  all  but 
apparently  destructive  methods  for  its  removal  from  the 
original  benzoyl  compoimd. 

Elimination  of  this  retained  radical  from  my  former  series 
of  compounds  and  substitution  of  the  displaced  hydrogen 
atom  leads  to  the  formula  CjoH^NOa  as  an  adeqiiate  em- 
pirical expression  for  epinephrin  as  prepared  by  the  methods 
hitherto  employed  by  me. 

It  has  also  been  shown  in  my  previous  papers  that  the 
substance  which  v.  Fiirth  has  called  suprarenin  is  in  reality 
nothing  else  than  epinephrin.  This  suprarenin  has  thus 
far  been  presented  only  in  the  form  of  an  impure  iron  com- 


'  This  Bulletin,  vol.  xii,  p.  3.'i7 


pound  for  whose  composition  v.  Fiirth  has  not  been  able  to 
deduce  a  rational  formula. 

His  analyses  show  that  the  iron  compound  in  question  as 
prepared  by  him  is  of  a  variable  composition.  He,  also  by 
comparison  with  the  commercial  preparation,  adrenalin,  as- 
sumes that  those  fractions  of  his  iron  compound  which  show 
the  highest  percentage  of  carbon  most  nearly  represent  the 
true  composition  of  the  blood-pressure  raising  substance. 
These  fractions  give  an  average  composition'  shown  by  the 
expression  Cs.jHis.oNOj,  an  expression  that  is  only  a  rough 
approximation  to  the  truth. 

By  making  this  iron  compound  in  large  amounts  I  was 
enabled  to  prepare  from  it  an  acetyl  derivative,  and,  after 
saponifying  it,  to  obtain  enough  material  to  prepare  a  pic- 
rate  of  epinephrin,  from  this  a  bisulphate  and  to  convert 


I  Beitrage  zur  Chemischeu  Physiologie  und  Pathologic,  Bd.  i,  S.  243. 


30 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[Nos.  131-132. 


this  again  into  an  acetyl  derivative.  This  compound  gave 
on  analysis  data  that  agreed  well  with  those  required  for 
the  triacetyl  derivative  of  an  oxy-epinephrin,  CioHnNO^. 

The  result  of  this  analysis  alone  suffices  to  prove  that  su- 
prarenin  and  epiuephrin  are  one  and  the  same  body,  except 
in  so  far  as  precipitation  with  ferric  chloride  and  ammonia, 
or  the  conversion  of  the  iron  compound  of  suprarcnin  into 
its  acetji  derivative  without  first  removing  its  iron,  has 
altered  its  composition. 

In  the  paper  already  alluded  to  I  have  also  maintained  that 
adrenalin  is  only  an  impure  modification  of  epinephrin,  not 
fundamentally  different.  Both  Aldrich  and  Takamine  de- 
clare adrenalin  to  be  the  blood-pressure  raising  principle  in 
the  free  state,  "the  base  itself,"  as  Takamine  says.  Al- 
drich' adopted  the  empirical  formula,  CaH^NOa,  as  repre- 
senting the  elementary  composition  of  his  own  adrenalin  as 
well  as  that  of  the  "  purified  "  adrenalin  of  Takamine.  Al- 
though this  formula  is  a  close  approximation  to  that  adopted 
by  me  for  free  epinephrin  CioHiiNOj ,  it  is,  as  I  have  shown, 
no  more  than  an  approximation  to  the  truth,  since  it  does  not 
coincide  with  the  analytic  data  of  Aldrich.  Furthermore,  a 
study  of  these  data  has  shown  that  no  rational  formula  is 
deducible  from  them,  that  adrenalin,  in  short,  as  prepared 
and  analyzed  by  Aldrich,  is  a  mixture  and  not  a  chemical 
individual. 

The  same  remarks  ■will  apply  to  the  recent  paper*  by 
Takamine  in  which  he  describes  his  method  of  obtaining 
adrenalin.  The  average  values  of  his  elementarj'  analysis  are 
given  in  the  following  table '  to  which  is  added  a  calculation 
of  the  elementary  values  of  his  "probable  empirical  for- 
mula "  for  adrenalin,  CioHi5]Sr03 . 


Found 
0  =  59.39 
H=   7.84 
N=   7.88 
0  =  34.89 

100.00 


Required  for  C,„H,jN03 
0  =  60.91 

H=   7.61 

N=   7.11 
0  =  24.37 


100.00 


Comparison  of  tlu  required  values  with  those  actually 
found  shows  a  deficit  of  1.53^  in  carbon  and  an  excess  of 
0.77;;^  in  nitrogen.  No  empirical  formula  can  be  made  to 
fit  these  data,  a  sure  proof  of  the  fact  that  the  substance 
analyzed  by  Takamine  does  not  consist  of  a  single,  pure 
chemical  individual.  Crystalline  it  is,  but  not  pure.  Leav- 
ing out  of  consideration  the  analysis  recently  published  by 
V.  Fiirth  showing  that  a  commercial  specimen  of  adrenalin 
contained  57.84;?;  of  carbon  and  8.11;^  of  nitrogen,  the  analy- 
ses furnished  by  Aldrich  and  Takamine  give  nearly  the 
same  values  for  nitrogen,  namely,  7.50^  and  7.88^,  while  the 
values  for  carbon  are  57.89^  and  59.39^  in  the  two  cases. 


3  Amer.  Journ.  of  Physiol.,  vol.  v,  p.  4.57. 
••  Amer.  .Journ.  of  Pliarmacy,  vol.  73,  p.  533. 

^Iliave  corrected  the  arithraeticil  errors  made  by  Taliamine  in  cal- 
L'ulatini;  his  averages. 


an  inexplicable  lack  of  agreement  in  the  analyses  of  what  is 
evidently  one  and  the  same  substance. 

Takamine,  indeed,  goes  so  far  as  to  assert  that  his  for- 
mula differs  from  that  of  Aldrich  by  CH, . 

More  than  three  years  ago  I  showed  that  the  blood-pres- 
sure raising  princii^le  of  the  gland  could  be  isolated  in  the 
form  of  active  salts  and  that  it  was  precipitated  by  ammonia, 
though  in  a  physiologically  inactive  modification. 

Takamine  has  precipitated  this  blood-pressure  raising  prin- 
ciple also  by  ammonia  directly  from  a  concentrated  water 
and  alcohol  extract  of  the  gland  without  previously  forming 
chemical  compounds  of  any  sort  and  has  found  the  resiilt- 
ing  product  to  be  crystalline  and  physiologically  active. 

Takamine  dissolves  the  brown  precipitate  produced  in  the 
gland  extract  by  ammonia  in  acidulated  alcohol  and  re- 
moves inert  substances  as  far  as  possible  by  the  addition  of 
ether.  He  then  reprecipitates  his  substance  out  of  this  alco- 
hol ether  solution  by  means  of  ammonia.  This  is  a  method 
very  unlikely  to  lead  to  a  pure  substance,  for  when  a  crude 
precipitate  is  obtained  as  above  from  an  animal  tissue  and 
thus  precipitated,  it  is  highly  probable  that  foreign  sub- 
stances are  carried  down  with  the  compound  which  it  is  de- 
signed to  throw  out,  and  that  in  the  subsequent  washing 
with  non-acidulated  alcohol  these  will  not  be  entirely  re- 
moved. In  support  of  this  statement  I  need  only  mention 
that  the  commercial  specimens  of  adrenalin  that  I  have  ex- 
amined retain  a  sufficiently  large  amount  of  a  phosphorus- 
containing  substance  to  make  their  analysis  impossible.  One 
has  only  to  fuse  three  or  four  grains  of  it  with  pure  caustic 
potash  and  potassium  nitrate  in  order  to  obtain  with  molybdic 
solution  a  very  considerable  precipitate  of  ammonium  phos- 
phomolybdate.  In  order  to  leave  no  doubt  that  we  are  here 
dealing  with  phosphorus  I  made  control  tests  to  prove  the 
purity  of  my  reagents  and  also  transformed  the  phospho- 
molybdate  referred  to  into  the  characteristic  ammonia  mag- 
nesium phosphate.  I  judge  from  the  bulkiness  of  the  phos- 
phomolybdate  precipitate  that  a  quantitative  experiment 
would  result  in  a  high  percentage  of  an  impurity. 

On  a  Method  of  Obtaining  Compounds  of  Epinephhin. 

Convinced  that  the  properties  of  epinephrin,  as  described 
by  me,  are  inherent  characteristics  of  the  substance  and  that 
when  they  are  not  immediately  apparent  it  is  because  some 
chemical  modification  has  taken  place,  I  sought  new  methods 
for  the  preparation  of  epinephrin  in  which  the  use  of  ben- 
zoyl chloride  and  the  employment  of  the  autoclave  should  be 
avoided. 

Epinephrin  as  well  as  the  modifications  of  it  called  adre- 
nalin and  suprarenin  are  all  precipitated  out  of  solution  in 
acid  alcohol  with  ammoniacal  zinc  chloride  in  the  form  of  a 
flocculent  white  compound,  v.  Eiirth  was  the  first  to  make 
use  of  this  salt  as  a  precipitant  of  the  substance  that  he 
obtained  by  decomposing  a  basic  lead  acetate  precipitate 
from  gland  extracts  with  concentrated  sulphuric  acid,  the 
precipitate  being  suspended  in  methyl  alcohol. 
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In  making  an  ammouiacal  zinc  chloride  solution  the  basis 
of  a  method  of  isolation  I  determined  to  avoid  the  use  of 
strong  mineral  acids  and  to  employ  hydrogen  sulphide,  both 
for- the  removal  of  zine  and  for  its  reducing  action  and  to 
end  with  ammonia  as  a  precipitant  exactly  as  in  my  first 
work. 

The  material  that  I  started  with  consisted  of  the  con- 
centrated aqueous  extract  of  46  pounds  of  beeves'  glands,  or 
3  gallons  of  a  thick,  turbid  fluid,  of  gTayish-white  appear- 
ance. The  filtrate  is  at  first  straw-colored  but  soon  changes 
to  a  darker  tinge  on  exposure  to  the  air.  This  extract  was 
prepared  for  me  by  Armour  and  Company  of  Chicago,  and 
I  take  pleasure  in  again  thanking  this  firm  for  their  con- 
tinued liberality  in  supplying  my  laboratory  with  expensive 
products  of  this  kind. 

This  extract  was  prepared  for  me,  like  those  formerly 
used,  by  repeatedly  extracting  the  finely-divided  glands  at 
a  moderate  temperature  with  barely  acidulated  water,  acetic 
acid  being  used  in  this  instance.  The  extracts  thus  obtained 
were  now  brought  to  the  boiling  point  for  a  moment  to  co- 
agulate proteids  as  far  as  possible,  then  filtered  and  inune- 
diately  concentrated  under  diminished  pressure  to  the  volume 
of  3  gallons.  In  extracting  the  gland  I  have  made  use  of 
various  acids,  organic  and  inorganic,  and  have  come  to  the 
conclusion  that  it  makes  no  difference  what  acid  is  employed 
provided  only  that  it  is  not  an  oxidizing  acid  and  that  it  is 
used  in  very  great  dilution,  as  otherwise  a  peculiar  convert- 
ing action  will  be  exerted  by  the  mineral  acids  at  least  in  the 
subsequent  concentration.  The  change  produced  by  strong 
mineral  acids  wiU  be  described  at  length  in  a  later  section 
of  tliis  paper. 

In  the  original  extraction  it  might  also  be  well  to  steep 
the  finely  divided  glands  for  a  period  of  some  hours  in  a 
vacuum  apparatus  at  a  temperature  of  45°  C,  supplying  water 
as  fast  as  it  distils  oil  and  keeping  the  whole  mass  in  agi- 
tation the  while,  then  filtering  with  a  pressure  apparatus 
until  only  a  dry  pulp  remains. 

The  thick  grayish  fluid,  above  described,  is  filtered  under 
pressure  and  thus  a  second  time  freed  from  a  large  amount  of 
inert  material.  Three  liters,  for  example,  of  this  fluid  were 
concentrated  at  a  temperature  of  about  45°  C.  to  a  volume  of 
200  cc.  This  solution  is  poured  into  a  tall  cylinder,  absolute 
ethyl  alcohol  °  is  added  in  small  quantities  at  a  time  with 
constant  and  vigorous  shaking  until  1800  cc.  of  the  absolute 
alcohol'  have  been  added.  At  the  conclusion  of  the  opera- 
tion the  cylinder  contains  a  large  amount  of  a  sticky  pre- 
cipitate which  becomes  granular  in  the  course  of  time  while 
the  alcoholic  solution  has  a  light  straw-colored  tinge.  After 
standing  a  few  hours  the  alcohol  is  separated  from  the  pre- 
cipitate   and    distilled    off    under    diminished    pressure.     A 


^In  some  of  my  earlier  work,  I  made  frequent  use  of  methyl  alcohol 
as  a  precipitant  and  found  that  it  answered  the  purpose  equally  well. 

1 1  have  also  used  zinc  chloride  in  alcohol  at  this  stage  to  precipitate 
foreign  substances,  but  have  not  yet  carried  this  solution  through  to 
the  end. 


straw-colored  syi'up,  which,  on  cooling,  congeals  to  a  clear 
golden-colored  pitch,  remains.  This  dissolves  almost  com- 
pletely in  an  ammoniacal  zinc  solution.  In  repeating  the 
experiment  with  the  quantities  described  I  have  stopped  the 
distillation  when  the  volume  of  syrup  reached  about  60  cc. 
and  while  it  would  still  flow  freely.  The  solution  in  the 
zinc  mixture  is  so  complete  that  filtration  is  not  necessary. 
The  ammoniacal  zinc  solution  is  now  precipitated  by  the 
gradual  addition,  while  stirring,  of  eleven  volumes  of  absQ- 
lute  alcohol  and  set  asid^"  for  some  hours.  During  this 
period  only  a  very  slight  increase  in  precipitation  occurs. 
The  precipitate,  which  for  convenience  may  be  labeled  Zn  I 
and  which  consists  of  a  heavy,  slightly  reddish-yellow  mass 
is  removed,  dried  at  50°  C.  and  powdered.  It  contains 
much  epinephrin  but  a  considerable  amount  remains  also  in 
the  alcoholic  filtrate,  since  the  solubility  of  its  zinc  com- 
pound in  strong  alcohol  is  evidently  increased  by  the  pres- 
ence of  jecorin  and  other  substances  soluble  in  alcohol. 
This  filtrate  is  now  concentrated  under  reduced  pressure,  a 
little  only  of  the  fluid  being  poured  into  the  flask  to  start 
with  and  the  rest  supplied  contintiously  a:  the  distillation 
proceeds,  the  object  of  this  being  to  carry  off  water  as  far 
as  possible  in  company  with  the  alcohol.  When  this  alco- 
holic solution  has  been  reduced  to  a  volume  of  50  or  60  cc. 
absolute  alcohol  is  added  until  its  volume  reaches  100  cc; 
three  volumes  of  ether  are  now  added  in  small  portions  at  a 
time,  with  vigorous  agitation,  and  immediately  a  sticky,  ropy 
precipitate  is  found  adhering  to  the  bottom  and  sides  of  the 
vessel.  This  precipitate  we  will  designate  as  Zn  II.  The 
very  little  epinephrin  remaining  in  the  alcohol-ether  mix- 
ture is  deposited  in  the  course  of  time. 

Properties  and  further  Treatment  of  the  Zinc  Pre- 
cipitates. 

We  now  have  the  epinephrin  of  the  gland  in  the  form  of  a 
zinc  compound  in  two  precipitates,  Zn  I  and  Zn  II.  The 
former,  when  dried  and  powdered,  has  the  appearance  of 
slightly  discolored  flour;  the  latter  might  perhaps  also  be 
dried  and  powdered,  but  no  attempt  was  made  to  alter  its 
appearance.  Zn  II  is  small  in  bulk  as  compared  with  Zn  I 
and  dissolves  with  the  greatest  ease  in  very  dikite  acetic  acid 
while  Zn  I  requires  repeated  treatment  with  the  same  for  its 
solution.  It  of  course  contains  much  besides  the  zinc  com- 
pound of  epinephrin,  as  is  probably  also  the  case  with  Zn  II, 
but  nevertheless  it  can  be  almost  completely  dissolved  by  the 
above  method. 

The  combined  fluids  required  to  dissolve  Zn  I  and  Zn  II 
amounted  to  250  cc.  and  contained  only  enough  acetic  acid 
to  effect  the  solution. 

The  zinc  was  now  removed  with  sulphuretted  hydrogen, 
and  the  resulting  zinc  sulphide  washed  until  the  filtrates 
gave  only  a  slight  reaction  for  epinephrin  with  ferric  chloride. 
The  original  filtrate  and  the  washings  were  reduced  under 
diminished  pressure  to  about  30  cc.  when  a  fluid  of  a  some- 
what reddish  color,  but  entirely  transparent,  was  obtained. 
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Behavioe  toward  Excess  of  Ammonia. 

Wheu  to  a  beaker  coutaiuing  the  above  fluid  aimuouia' 
of  specific  gravity  0.914  is  added  uutil  tlie  reaction  is  plainly 
alkaline,  no  change  is  produced,  except  that  the  clear  solution 
becomes  slightly  redder.  If  now  this  strong  ammonia  is 
added  boldly  in  such  a  manner  that  it  flows  down  the  sides 
of  the  beaker,  a  striking  change  soon  takes  place. 

At  the  line  of  demarkation  between  the  two  liquids  a 
white  turbid  zone  appears  which  soon  resolves  itself  into  a 
mass  of  crystals  which  fairly  rain  to  the  bottom  of  the 
beaker.  On  being  stirred  with  a  glass  rod,  the  fluid  be- 
comes a  mass  of  crystals  and  the  odor  of  ammonia  which 
before  was  intolerably  strong,  entirely  disappears.  The 
solution  is  still  strongly  alkaline,  but  the  reaction  has  only 
begun;  fresh  portions  of  ammonia  are  added  only  to  be  ab- 
sorbed in  turn  as  each  new  crop  of  crystals  falls  to  the  bot- 
tom or  adheres  to  the  sides  of  the  flask.  The  reaction  is  not 
complete  until  the  striking  avidity  of  the  solution  for  ammo- 
nia is  entirely  satisfied,  in  short  until  the  solution  smells 
strongly  and  permanently  of  ammonia.  At  this  time  the 
fluid  above  the  crystals  is  of  a  light  straw  color,  but  in  a 
short  time  it  takes  on  a  pink  tinge  due  to  the  oxidation  of 
the  epinephrin  that  still  remains  in  solution,  and  this  color 
deepens  during  filtration,  which  should  immediately  follow 
the  operation  just  described.  If  filtration  be  delayed  for  a 
day,  the  supernatant  fluid  becomes  black  and  a  not  incon- 
siderable loss  occurs  from  resolution  and  oxidation  of  the 
precipitate.  Once  prepared  the  compound  may  be  repeat- 
edly crystallized  out  of  its  solution  in  hydrochloric  acid  by 
the  free  addition  of  ammonia  with  slow  stirring. 

On  the  Effect  of  Gradual  Additions  of  Ammonia  at 
Intervals  of  Time. 

In  my  first  trial  I  made  the  solution  plainly  alkaline  with 
ammonium  carbonate,  added  what  I  feared  was  an  excess  of 
ammonia  and  set  aside  overnight.  The  next  morning  only  a 
thin  layer  of  crystalline  nodules  was  found  at  the  bottom  of 
the  beaker  with  a  very  dark-colored  fluid  above.  These 
crystals  were  removed  and  washed  with  water  and  more  am- 
monia was  added  to  the  now  somewhat  diluted  filtrate. 
On  stirring  with  a  rod  and  again  setting  aside,  an  abundant 
crystalline  precipitate  fell  out  of  the  dark  fluid.  On  re- 
peating the  filtration  and  again  adding  ammonia,  the  same 
result  followed.  This  avidity  for  ammonia  observed  in  solu- 
tions prepared  as  above,  although  they  were  all  the  while 
strongly  alkaline,  led  me  to  the  bolder  use  of  ammonia. 

In  a  later  paper  I  shall  discuss  at  more  length  the  chemi- 
cal reactions  that  are  involved  in  this  liberal  use  of  ammo- 
nia and  shall  attempt  to  show  why  epinephrin  is  here 
precipitated  in  the  form  of  a  crystalline  substance,  v.  Fiirth 
has  maintained  that  the  substance  with  which  I  have  been 
so  long  working  cannot  be  the  blood-pressure  raising  prin- 


*l  employed  ammonia  free  of  pyridene  which,  however,  is  not  at  all 
necessary  for  the  success  of  the  experiment. 


ciple  of  the  gland  for  the  reason,  among  others  that  have 
also  been  refuted,  that  in  its  native  state  as  found  in  an 
aqueous  extract  of  the  gland,  it  is  not  precipitable  by  ammo- 
nia. I  was  able  to  show  in  reply  to  this  criticism  that  every 
compound  of  epinephrin  is  precipitated  in  its  flocculent,  in- 
active state  by  ammonia  if  it  has  first  been  subjected  to  hy- 
drolytic  treatment,  while  at  the  same  time  I  admitted  the 
truth  of  his  statement  that  the  native  product  is  not  pre- 
cipitated by  ammonia  and  this,  it  is  now  seen  is  true  only 
for  the  dilutions  with  which  he  and  I  were  then  working. 

A  year  ago  I  subjected  the  suprarenal  glands  to  the  action 
of  the  papoid  ferment,  made  extracts  of  the  digested  mass 
by  the  use  of  water  and  a  series  of  organic  fluids  and  treated 
the  resulting  products  with  ammonia  and  ammonium  car- 
bonate, always  making  plainly  alkaline  and  setting  aside. 
The  result  was  always  unsatisfactory,  only  a  very  minute 
amount  of  substance  mixed  with  oxidized  epinephrin  and 
foreign  material  being  obtained.  My  later  experiments 
showed  me  that  an  abundance  of  ammonia  is  requii-ed  and 
that  the  active  principle  must  be  present  in  the  solution  in 
large  amounts. 

The  substance  as  thrown  out  by  ammonia  is  strongly  basic, 
it  also  reduces  Fehling's  solution  with  precipitation  of 
cuprous  oxide.  The  cause  of  this  changed  behavior  toward 
Fehling's  solution  after  exposure  to  the  action  of  ammonia 
will  also  be  discussed  in  a  subsequent  paper. 

In  its  behavior  toward  Fehling"s  solution,  ferric  chloride 
silver  nitrate  and  a  few  other  reagents,  it  agrees  with  my 
former  preparations,  but  unlike  these  it  fails  entirely  to  give 
the  alkaloidal  reactions  that  characterize  epinephrin.  I 
shall  soon  publish  analyses  that  will  show  to  what  extent 
this  crystalline  substance  agrees  in  composition  with  the 
similai'  and  probably  identical  compound  contained  in  the 
material  analyzed  by  Aldrich  and  Takamine. 

Conversion  of  the  Substance  Isolated  by  the  Zinc 
Process  into  Epinephrin. 

Whatever  difl'erences  in  elementary  composition  may  be 
found  to  exist  between  this  substance  and  epinephrin, 
CjoHiiNOj ,  it  is  certain  that  the  former  may  easily  be  con- 
verted into  a  pliysiologically  active  substance  that  gives  all 
the  characteristic  reactions  of  epinephrin.  The  following 
experiment  will  illustrate  this  conversion: 

Epinephrin  Hydrochloride. — One  gram  of  the  crystalline 
compound,  after  being  twice  recrystallized  and  freed  as  far  as 
possible  of  the  alkaline  gas  which  is  constantly  being  evolved 
from  it,  was  dissolved  in  1  cc.  of  hydrochloric  acid  of  specific 
gravity  1.19  and  absolute  alcohol  was  added  to  the  volume  of 
perhaps  20  cc,  the  solution  continuing  to  be  perfectly  clear, 
though  of  a  slightly  reddish  tinge.  80  cc.  of  ether  was  now 
added  in  small  portions  at  a  time  until  no  further  precipita- 
tion of  epinephrin  hydrochloride  occurred.  The  precipitate 
was  now  dissolved  in  a  small  volume  of  absolute  alcohol  and 
again  precipitated  by  ether.  As  thus  prepared,  this  salt  falls 
out  in  the  form  of  white  masses  and  separate  particles  which 
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cliDg  to  the  bottom  and  sides  of  the  vessel.  It  is  trans- 
ferred rapidly  to  a  fdter,  washed  with  a  mixtnre  of  alcohol 
and  ether  in  which  it  will  not  dissolve  and  then  immediately 
transferred  to  a  desiccator  and  dried  in  vacuo. 

Epinephrin  Sulphate  or  Bisulphate. — This  salt  is  made  in 
the  same  way,  being  first  dissolved  in  as  little  strong  sul- 
phuric acid  as  possible  of  about  90,^. 

It  is  likely  that  much  weaker  sulphuric  acid  than  the 
above  will  effect  the  transformation  into  epinephrin,  my 
object  in  using  acid  of  this  strength  was  to  avoid  an  excess 
of  water  in  order  that  the  epinephrin  sulphate  might  not  be 
precipitated  in  a  gummy  state. 

Both  salts  are  extremely  hygroscopic,  so  long  as  traces  of 
ether  still  cling  to  them.  When  precipitated  in  alcohol  by 
ether  with  the  greatest  possible  exclusion  of  water,  their 
appearance,  when  examined  with  a  pocket  lens  throvigh  the 
flask  is  suggestive  of  the  micro-crystalline  state.-  Whether 
these  salts  are  really  crystalline  can  only  be  determined  by 
precipitating  in  the  field  of  the  microscope.  Once  exposed 
to  the  air,  while  still  moist  with  alcohol  or  ether,  they  lose 
their  crystalline  character,  if  indeed  they  ever  possessed  it. 

After  being  thoroughly  dried,  both  salts  may  be  reduced 
to  a  white  powder.  Both  salts  have  now  lost  their  hygro- 
scopic quality,  both  are  very  soluble  in  water  and  behave  like 
acids  toward  litmus,  a  behavior  which  cannot  be  due  to 
adherent  acid  used  in  their  preparation.  Experiments  in  the 
way  of  crystallizing  these  salts  are  now  being  made. 

From  the  concentrated  aqueous  solution  of  these  salts  a 
picrate  may  easily  be  formed,  and  from  this  I  expect  to  de- 
rive salts  of  other  organic  acids. 

As  tested  in  dilute  solution  these  salts  are  found  to  have 
a  powerful  constricting  action  on  the  blood-vessels  of  the 
conjunctival  sac.  As  one  affinity  is  not  neutralized  by  a 
retained  benzoyl  group,  I  entertain  the  hope  that  they  will 
surpass  the  members  of  my  former  series  in  physiological 
activity  and  even  that  of  the  sulphate  of  doubtful  purity 
derived  from  a  basic  lead  acetate  which  was  tested  by  Pro- 
fessor Eeid  Hunt.'  The  therapeutic  importance  of  such  very 
soluble  and  stable  salts  of  epinephrin  is  apparent. 

Behavior  of  these  Salts  of  Epinephrin  toward 
Alkaloidal  Eeagents. 

Mandelin's  reagent  applied  to  the  dry  substance  gives  the 
characteristic  and  delicate  play  of  colors  from  a  yellowish- 
red  to  an  olive-green  formerly  described  in  the  case  of  the 
mono-benzoyl  series. 

Stirring  a  crystal  of  potassium  permanganate  into  a  solu- 
tion of  the  dry  substance  in  concentrated  sulphuric  acid  gives 
rise  to  a  rich  plum  color.     Adrenalin  also  gives  this  reaction. 

Picric  and  tannic  acids,  solution  of  iodine  in  potassium 
iodide,  iodine  trichloride,  phosphotimgstic  acid  (one  part  to 
20  of  water  with  a  little  hydrochloric  acid),  and  phospho- 
molybdic  acid,  all  give  precipitates,  some  of  them  in  solutions 
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of  the  greatest  dilution.  Stronger  solutions  are  also  precipi- 
tated by  gold  chloride,  platinum  chloride  and  by  zinc  chloride 
in  50;^  solution. 

This  list  can  no  doubt  be  greatly  extended,  but  for  the 
present  it  will  suffice  to  illustrate  the  remarkable  action  of 
strong  acids  in  thus  altering  the  character  of  the  original 
substance. 

These  salts  of  epinephrin  also  differ  in  another  notice- 
able way  from  the  substance  made  by  the  zinc  process.  On 
the  addition  of  lime  water  to  equal  quantities  of  each,  the 
odor  of  the  coniine-piperidine-like  base,  to  which  I  have  so 
often  referred  rises  very  quickly  from  the  latter,  but  only 
after  a  considerable  time,  from  the  former. 

Action  of  Ammonia  on  the  Salts  of  Epinephrin. — Equally 
striking  is  the  changed  behavior  of  this  epinephrin  toward 
ammonia.  The  addition  of  this  reagent  to  an  aqueoiis  solu- 
tion of  these  salts  results  not  in  a  crystalline  precipitate  of 
strongly  basic  character  but  in  the  immediate  production  of  a 
yellowish-white  flocculent  precipitate  which  easily  re-dis- 
solves on  the  addition  of  strong  ammonia.  This  solution 
rapidly  darkens  and  if  it  is  sufficiently  concentrated  in  the 
first  place,  a  reprecipitation  in  the  form  of  nodules  or  gran- 
ules occurs.  I  take  it  that  this  reprecipitate  is  an  oxidation 
product  of  the  original  flocculent  precipitate. 

If  the  flocculent  precipitate  is  rapidly  transferred  to  a 
filter  and  washed  with  cold  water,  alcohol  and  ether  it  may 
be  obtained  in  the  form  of  a  gray  powder.  This  has  not  yet 
been  tested  as  to  physiological  activity,  but  it  agrees  in  all 
its  other  characteristics  with  the  corresponding  mono-ben- 
zoyl epinephrin  of  my  former  papers.  It  still  retains  its 
power  to  reduce  copper  sulphate  and  shows  all  the  other 
reactions  of  epinephrin. 

We  are  ignorant  of  the  state  in  which  the  blood-pressure 
raising  principle  exists  in  the  gland.  We  have  seen  that 
under  the  influence  of  strong  ammonia  it  falls  out  of  an 
extract  of  the  gland  as  a  crystalline  compound  of  markedly 
basic  properties  and  that  exposed  to  the  action  of  acids  it  is 
changed  to  an  apparently  very  different  siibstance  of  feebly 
basic  or  acid  properties. 

We  have  also  seen  that  the  former  variety  may  easily  be 
changed  to  the  latter  by  exposure  to  the  action  of  acids. 
The  reconversion  has  not  yet  been  effected,  but  I  hope  to 
accomplish  this  also,  or  at  least  to  throw  light  on  the  chemi- 
cal process  involved  in  the  first  conversion. 

Note  on  the  Character  of  the  "Autoclave  Effect." — The  de- 
scribed action  of  sulphuric  and  hydrochloric  acids  on  the 
modification  of  epinephrin  isolated  by  me  by  the  zinc  process 
throws  light  on  what  I  have  hitherto  called  the  autoclave 
effect.  In  my  early  work  on  this  subject  I  made  use  of  this 
apparatus  in  the  saponification  of  my  benzoyl  derivative  with 
dilute  acid  and  I  did  so  to  avoid  oxidation  as  far  as  possible. 
In  consequence  of  the  temperature  used,  the  dilute  acid  that 
was  used  as  a  hydrolyzing  agent  acted  as  do  strong  acids  at 
room  temperature  in  the  experiments  above  described. 
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On  the  Decomposabilitt  of  the  Crystalline  Deriva- 
tive OF  Epinephuin  as  prepared  by  the  Zinc  Process 

AND    BY    other    STILL    SIMPLER    METHODS. 

An  alkaline  gas  is  continually  being  evolved  from  the 
crystalline  derivative  at  room  temperature,  as  the  following 
experiments  will  prove: 

Exp.  I.  A  small  portion  of  the  compound  as  made  by  the 
zinc  process  was  twice  crystallized  out  of  its  solution  in 
dilute  hydrochloric  acid  by  the  free  addition  of  ammonia, 
a  small  amount  being  taken  to  insure  perfect  washing. 
After  the  last  crystallization,  the  material  weighed  about  one 
gram. 

It  was  washed  with  water  until  no  trace  of  chlorine  could 
be  detected  by  silver  nitrate  and  nitric  acid,  either  in  the 
filtrate  or  in  the  substance  itself.  The  products  of  the  ener- 
getic oxidation  that  results  on  boiling  with  these  two  reagents 
will  be  the  subject  of  a  later  paper.  The  substance  was  next 
washed  with  absolute  alcohol,  then  with  ether  and  exposed 
at  room  temperature  until  dry.  It  was  now  spread  out  on 
a  watch  glass  and  a  second  watch  glass  placed  over  it,  to 
whose  inner  surface  a  strip  of  moist  red  litmus  paper  was 
attached.  In  the  course  of  two  hours  the  free  edges  of  the 
strip  had  turned  blue. 

Exp.  II.  A  larger  portion  of  the  substance,  about  6 
grams  of  finely  crystallized  material  was  recrystallized  and 
washed  in  the  manner  just  described  until  the  absence  of 
chlorides  was  assured,  the  washing  being  continued  for  some 
time  even  after  it  might  safely  have  been  assumed  that  no 
free  ammonia  was  present. 

As  fresh  amounts  of  water  were  added,  the  material  was 
frequently  stirred  with  a  glass  rod,  and  the  freely-dripping 
filtrate  was  each  time  drawn  off  by  gentle  suction.  A  brief 
washing  with  absolute  alcohol  then  followed  and  the  sub- 
stance was  spread  out  on  the  bottom  of  a  crystallizing  dish 
which  was  placed  under  a  similar  vessel  containing  10  ec.  of 
sulphuric  acid  of  such  strength  that  50  cc.  contained  three 
drops  of  25,'^  sulphuric  acid  and  gave  a  bright  red  color  to  a 
litmus  solution.  Over  this  a  bell  jar  was  placed.  In  a  short 
time  a  change  in  the  tint  of  the  litmus  solution  was  ob- 
served and  twenty-four  hours  later  it  had  assumed  a  dis- 
tinctly blue  color.  When  this  dilute  sulphuric  acid  was 
replaced  by  a  fresh  portion,  it  also  was  made  alkaline  in  the 
course  of  twenty-four  hours.  After  standing  a  week  it 
seemed  to  yield  about  as  much  of  the  alkaline  vapor  as  at 
first.  On  boiling  with  water  a  portion  of  the  substance  that 
had  been  thus  exposed  over  dilute  sulphuric  acid  I  observed 
a  further  liberation  of  ammonia. 

Exp.  III.  The  adrenalin  of  commerce  gives  off  even 
more  of  this  alkaline  gas  than  does  the  preparation  above 
described.  One  has  only  to  make  the  watch-glass  test  with 
60  mg.  of  this  substance  in  the  dry  state  to  find  the  strip 
of  moistened  red  litmus  paper  used  turn  entirely  blue  in  a 
short  time. 

It  is  evident  that  we  are  here  dealing  with  a  very  decom- 
posable substance,  not  a  stable  one  as  Aldrich  and  Takamine 


have  stated  it  to  be.  Add  to  this  fact  that  commercial 
adrenalin  is  rich  in  phosphorus  and  that  the  published 
methods  of  preparing  it  do  not  guarantee  the  absence  of 
phosphorus-containing  compounds  and  we  have  a  full  expla- 
nation of  the  illy  concordant  analytical  results  which  these 
observers  have  obtained. 

I  assumed  in  my  last  paper  that  the  so-called  adrenalin  is 
in  reality  impure  epinephrin,  CioHnNOs ,  in  the  free  reduced 
state,  and  I  offered  several  suggestions  to  explain  why  Al- 
drich's  analyses  did  not  square  with  the  above  formula, 
calling  especial  attention  to  the  high  nitrogen  content  of  his 
substance.  It  now  appears  that  both  Aldrich  and  Takamine 
have  tried  to  analyze  a  substance  which  is  constantly  giving 
off  nitrogen  in  the  form  of  an  alkaline  gas.  Aldrich,  indeed, 
dried  his  substance  over  sulphuric  acid  in  vacuo. 

On  THE  Nature  of  the  Alkaline  Gas  emitted  by  the 
Compound. 

In  the  absence  of  analyses  it  is  not  as  simple  a  matter  as 
might  be  supposed  to  identify  the  alkaline  gas  referred  to, 
or,  what  is  more  important,  to  state  in  what  form  it  leaves 
the  gland.  I  placed  a  filter  containing  about  10  grams  of 
freshly-jirepared  but  moist  material  made  by  the  zinc  pro- 
cess and  thoroughly  washed  into  a  desiccator  charged  only 
with  calcium  hydrate,  and  12  hours  after,  it  was  found  to  be 
filled  with  an  alkaline  gas  which  had  an  odor  like  that  of 
ammonia.  But  if  to  the  dilute  sulphuric  acid  used  in  Ex- 
periment II  sodium  hydroxide  be  added,  an  odor  is  obtained 
like  that  of  methyl  amine,  that  is,  both  ammoniacal  and  fishy. 
And  yet  if,  to  even  large  amounts  of  the  substance  which 
has  been  long  exposed  to  air,  sufficient  sodium  hydrate  be 
added  to  dissolve  it,  neither  the  ammoniacal  nor  the  fishy 
odor  arises.  At  room  temperature  no  odor  whatever  is  given 
off  by  this  alkaline  solution  for  the  first  few  moments,  but  if 
it  is  gently  warmed,  the  characteristic  and  offensive  odor  of 
the  substance  that  I  have  called  the  coniine-piperidine-like 
base  becomes  evident.  This  simple  experiment  suffices  to 
prove  that  we  are  not  dealing  here  with  a  simple  but  easily 
dissociable  ammonium  salt  of  epinephrin,  not  at  least  after 
the  substance  has  been  exposed  to  moist  air  for  a  long  time. 

Later  I  observed  that  if  the  dilute  sulphuric  acid  be  re- 
moved entirely  from  the  bell  jar  in  Experiment  II,  the  sub- 
stance itself  will  give  off  this  same  coniine-piperidine  odor. 
It  is  impossible  to  dry  our  substance  in  a  drying  chamber 
even  at  a  low  temperature,  at  least  in  the  presence  of  air 
without  losing  much  of  this  odoriferous  constituent,  as  the 
drying  oven  soon  becomes  filled  with  its  fumes.  It  has  also 
been  shown  in  this  paper  that  this  crystalline  derivative  of 
epinephrin  emits  this  volatile  gas  much  more  easily  on  the 
addition  of  lime  water  than  does  the  epinephrin  into  which 
it  is  converted  by  mineral  acids  when  treated  in  the  same 
way. 

I  have  shown  in  an  earlier  paper"  that  this  volatile  base 
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undergoes  decomposition  when  we  attempt  to  distil  it  from 
an  alkaline  aqueous  solution.  From  all  that  has  been  said 
above  it  would  appear  probable  that  the  alkaline  gas  which 
is  spontaneously  liberated  from  the  crystalline  base  owes  its 
origin  to  that  part  of  the  molecule  which  I  have  called  the 
coniine-piperidine-like  substance  and  that  this  substance 
undergoes  further  decomposition  into  a  primary  amine  or 
some  other  ammonia  base,  according  to  the  circumstances  of 
the  case.  This  is  not  meant,  however,  to  exclude  the  possi- 
bility of  the  formation  of  a  dissociable  ammonium  salt  in 
the  first  instance. 

On  Simpler  Methods  of  Preparing  the  Compound  under 
Consideration. 

Both  Aldrich  and  Takamine  state  that  other  alkalis  maj 
be  used  in  place  of  ammonia  in  jjrecipitating  their  adrenalin, 
but  that  ammonia  is  to  be  preferred  because  of  the  solubility 
of  adrenalin  in  fixed  alkalis.  On  making  free  use  of  ammo- 
nia, I  found  that  a  very  fair  yield  of  the  substance  could 
indeed  be  obtained  from  a  concentrated  aqueous  extract  of 
the  gland  without  the  use  of  zinc  hydrate,  ferric  chloride, 
lead  acetate,  precipitation  with  ether  or  other  methods  of 
purification.  These  measures  are  entirely  unnecessary  as 
far  as  the  mere  precipitation  of  the  substance  is  concerned, 
although,  of  course,  so  pure  a  substance  is  not  obtained  as 
when  the  zinc  process  is  used. 

Only  two  operations  need  precede  the  use  of  ammonia  or 
other  alkali:  evaporation  of  an  aqueous  extract  of  the  gland, 
the  preparation  from  this  of  an  alcoholic  extract  and  the 
removal  of  its  alcohol.  After  this  last  step  the  free  use  of 
ammonia  results  in  the  formation  of  the  same  crystalline 
compound  described  above  with  the  same  accompaniment  of 
ammonia  absorption  by  the  alkaline  solution.  Experiments 
made  more  than  a  year  ago  lead  me  to  suspect  that  absolute 
alcohol  saturated  with  ammonia  or  containing  the  fixed 
alkalis  will  not  precipitate  our  substance  out  of  its  solution 
in  strong  alcohol,  or  at  least  only  imperfectly;  in  other  words, 
that  the  presence  of  water  is  necessary  to  the  success  of  the 
reaction. 

On  the  Substitution  of  other  Alkalies  for 
Ammonia  as  a  Precipitate. 

Exp.  I.  On  adding  to  the  water-alcohol  extract  just  de- 
scribed a  25;^  solution  of  potassium  hydrate,  no  change  was 
at  first  produced,  the  solution  did  not  change  color  nor  did  it 
give  off  the  odor  of  ammonia  nor  of  a  primary  amine.  In 
a  few  moments,  however,  a  precipitate  began  to  fall  out. 
After  prolonged  washing  with  water  and  alcohol  it  was  ob- 
tained as  a  snow-white  powder,  which,  when  examined  under 
the  mier-oscope  with  a  low  power,  appeared  to  be  amorphous. 
In  its  chemical  behavior  it  seemed  to  be  identical  with  the 
substance  obtained  by  the  zinc  process.  Like  that  it  also 
evolved  an  alkaline  gas. 

Exp.  II.  Thinking  that  it  might  possibly  be  contami- 
nated with  some  other  constituent  of  the  gland  which  had 


united  with  the  alkali  and  formed  an  insoluble  compound 
with  it,  I  made  the  following  experiment: 

Two  grams  of  the  twice  crystallized  compound  made  by 
the  zinc  process,  a  compoimd  which  certainly  appears  to  be 
a  definite,  although  highly  unstable  chemical  individual,  was 
dissolved  in  a  requisite  and  known  amount  of  dilute  sul- 
phuric acid.  This  was  at  first  neutralized  by  the  addition 
of  1/10  N  potassium  hydrate,  but  seeing  that  the  solution 
would  become  too  dilute  for  the  purposes  I  had  in  view,  I 
added  a  25^  solution  of  the  hydrate,  drop  by  drop,  until  the 
precipitate  that  had  fallen  out  in  consequence  of  the  neu- 
tralization of  the  sulphuric  acid  employed,  had  entirely  re- 
dissolved. 

Of  course  a  considerable  excess  of  potassium  hydrate  was 
now  present  in  the  solution  and  this  had  assumed  a  dark 
brown  color.  Ammonia  in  excess  was  now  added,  and  in 
the  course  of  an  hour  or  two  about  half  of  the  original 
material  had  crystallized  out  in  the  form  of  small  prisms 
clearly  visible  with  a  pocket  lens. 

Exp.  III.  Calcium  oxide  was  added  in  small  quantities  to 
some  of  the  material  used  in  Exp.  I.  As  soon  as  the  fluid 
was  saturated  with  this  alkali,  it  became  turbid  and  a  little 
of  the  compound  under  discussion  fell  out.  Further  experi- 
ments showed  that  the  crystalline  base  made  by  the  zinc 
process  is  to  a  very  large  extent  soluble  in  lime  water  at 
room  temperature.  Only  material  that  had  long  been  ex- 
posed to  air  was  used,  and  such  material  always  leaves  a 
residue  which  does  not  dissolve  in  further  amounts  of  lime 
water.  On  the  addition  of  ammonia  to  such  a  solution  in 
lime  water  no  precipitate  is  produced,  but  if  much  alcohol 
and  then  ether  is  now  added,  a  dark  flocculent  precipitate  of 
amorphous  epinephrin  soon  falls  out.  Further  experiments 
will  throw  light  on  this  peculiar  action  of  ammonia  in  the 
presence  of  calcium  hydrate  and  will  show  the  relation  that 
exists  between  this  experiment  and  those  described  in  con- 
nection with  the  action  of  mineral  acids. 

I  will  add  that  in  Experiment  T,  ammonia  was  added  to  the 
filtrate  after  the  removal  of  the  potassium-containing  pre- 
cipitate and  a  further  amount  of  the  substance  equal  in  bulk 
to  that  previously  thrown  out  by  the  fixed  alkali  was  obtained. 
The  above  experiments  suggest  the  possibility  of  forming  a 
series  of  alkali  derivatives. 

I  have  described  a  suflficient  number  of  experiments  in 
proof  of  the  fact  that  the  cr^'stalline  derivative  of  epinephrin 
prepared  by  the  zinc  process  and  by  other  still  simpler 
methods  is  a  highly  unstable  substance,  that  it  evolves  an 
alkaline  gas  at  room  temperature,  that  it  can  be  converted 
by  the  help  of  mineral  acids  into  epinephrin  itself,  although 
possibly  into  a  form  richer  in  nitrogen  than  that  of  my 
former  series.  It  might  seem  to  be  in  order  to  give  a  more 
definite  expression  of  opinion  as  to  the  true  r81e  played  by 
ammonia  and  other  alkalis  in  the  experiments  described  and 
also  as  to  the  relationship  that  exists  between  epinephrin  and 
the  crystalline  compound  from  which  it  is  derived.  Similar 
relationships  are  well  known  to  chemistry  and  a  number  of 
possibilities  present  themselves  by  way  of  explanation.     T 
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prefer,  however,  to  await  the  outcome  of  my  analytical  work 
hefore  committing  myself  to  anything  furthc>r  tluiu  a  state- 
ment of  facts. 

Summary. 

1st.  The  hlood-prcssure  raising  constituent  of  the  supra- 
renal gland  may  be  isolated  by  the  method  described  in  this 
paper  in  the  form  of  a  basic,  minutely  crystalline  though 
unstable  compound  which  agrees  in  some  of  its  properties 
with  the  substance  that  I  have  called  epinephrin,  while  it  fails 
to  exhibit  certain  other  equally  fundamental  and  charac- 
teristic properties  of  this  substance. 

2d.  Mineral  acids,  however,  easily  convert  this  substance 
into  one  which  is  physiologically  active  and  which  also  gives 


all  the  characteristic  reactions  of  the  epinephrin,  CioHnNOa , 
contained  in  my  former  series  of  compounds.  Highly  soluble 
and  apparently  stable  salts  of  therapeutic  and  chemical  im- 
portance are  therefore  easily  made. 

3d.  Analyses  of  the  substances  described  will  soon  bo 
given  to  show  what  changes,  if  any,  in  elementary  composi- 
tion take  place  under  the  influence  of  the  acids  used  in  the 
conversion;  also  how  these  new  compounds  of  epinephrin  will 
agree  in  composition  with  those  of  my  former  series;  also, 
how  far  the  substance  isolated  by  the  zinc  process  agrees  in 
composition  with  the  similar  and  probably  identical  com- 
pound contained  in  the  material  analyzed  by  Aldrich  and 
Takamine. 


A  NEW  COMBINED  ELECTRO-CAUTERY  INCISOR  FOR  THE  BOTTINI  OPERATION  FOR 

PROSTATIC  OBSTRUCTION. 

By  Hugh  H.  Young,  M.  D., 

Head  of  the  Departinent  of  Genito-Urinarij  Surgery,  Johns  Ilophins  Hospital  Dispensary. 


Although  the  electro-cautery  operation  was  brought  out 
by  Bottini  as  far  back  as  1876,  it  was  not  generally  adopted 
until  1897,  when  Freudenberg  presented  to  the  profession 
a  greatly  improved  instrument,  and  followed  it  up  by  numer- 
ous convincing  articles.  During  the  past  four  years  this 
operation  has  been  performed  very  extensively,  and  we  are 
now  in  a  position  to  stop  a  moment,  look  over  our  results, 
and  discuss  the  shortcomings  of  the  operation,  as  well  as 
its  merits. 

Freudenberg's  large  collection  of  operated  cases  probably 
shows  very  accurately  the  value  of  the  procedure.  The 
statistics  are  as  follows:  752  cases,  in  which  the  result  was 
good  in  86i^,  a  failure  in  71^,  and  the  mortality  between 
4  and  ^^. 

These  figures,  if  correct,  undoubtedly  show  much  better 
results  than  can  be  claimed  for  any  other  operative  pro- 
cedure. Castration,  while  peculiarly  effective  in  a  certain 
class  of  cases,  has  been  wofully  unsatisfactory  as  a  routine 
procedure,  and  has  justly  been  relegated  to  the  list  of  opera- 
tions historically  interesting,  but  practically  valueless. 

Prostatectomy  thoroughly  perfonned  is  undoubtedly  an 
operation  of  great  value.  There  is  no  question  that  the 
statistics  as  to  the  value  of  this  operation  are  entirely  mis- 
leading, for  many  reasons;  principally  because  in  most  of 
the  recorded  cases  (and  in  all  imtil  recently)  the  operation 
was  entirely  inadequate — merely  a  nipping  off  of  the  most 
evident  intravesical  projections,  leaving  the  equally  im- 
portant parts  of  compression  in  the  deep  urethra  untouched. 
There  is  no  question,  however,  that  a  thorough  removal  of 
the  entire  gland,  which  can  generally  be  easily  accomplished 
by  enucleation  with  the  finger,  is  a  very  successful  operation, 
and  entirely  satisfactory  when  perfectly  accomplished. 


There  are,  however,  several  varieties  of  prostate  which  are 
unsuitable  for  this  operation,  principally  the  small  and  the 
sclerotic  varieties.  This,  however,  is  not  the  principal  objec- 
tion, but  the  fact  that  in  the  majority  of  instances  we  are 
confronted  with  patients  too  old  and  too  feeble  to  safely 
undergo  the  shock  of  a  satisfactory  prostatectomy.  It  is 
for  just  this  class  of  cases  that  the  Bottini  operation  has 
proved  such  a  blessing,  and  has  achieved  really  wonderful 
results.  On  account  of  the  success  of  the  cautery  opera- 
tions in  the  otherwise  hopeless  cases,  it  has  become  more 
and  more  the  question  whether  it  should  not  become  the 
method  of  choice  in  all  manner  of  cases.  Since  there  are, 
however,  a  certain  number  of  failures  (10^  or  more)  and  a 
certain  mortality  (between  5  and  8,-^)  shown  by  the  Bottini 
operation,  it  still  remains  questionable  whether  it  should 
replace  prostatectomy,  especially  in  younger  patients.  To 
settle  this  point  more  extended  investigation  is  necessary. 
It  also  behooves  us  to  study  the  causes  of  failure  and  fatality 
in  the  Bottini  operation,  with  a  view  of  finding  means  of 
obviating  both  as  far  as  possible. 

Among  the  causes  of  death  besides  uremia,  shock,  sepsis, 
etc.  (presumably  unavoidable),  we  find  recorded  several  not 
.  unavoidable  reasons,  principally  from  improperly  placed  or 
too  lengthy  incisions.  In  the  first  category  are  deaths  from 
the  cautery  blade  burning  its  way  into  the  rectum,  due,  as  has 
been  shown  by  Freudenberg,  to  the  fact  that  the  beak  of 
the  instrument  became  caxight  in  a  post-ureteral  pouch, 
which  is  separated  by  only  a  short  space  from  the  rectum. 
In  the  same  class  are  those  fatal  cases  in  which  the  entirely 
useless  anterior  cut  was  made  and  penetrated  (as  might  have 
been  expected)  into  the  space  of  Eetzius.  In  the  second 
category  are  a  number  of  eases  in  which  the  operator  has 
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rashly  made  his  incisions  too  long,  resulting  in  the  rupture 
of  the  urethra  in  front  of  the  prostate,  and  sometimes  fatal 
hemorrhage  from  division  of  perineal  vessels. 

The  statement  of  certain  writers  that  incisions  of  44,  5 
or  6  cm.  in  length  were  often  necessary  to  remove  the 
obstruction  is  absolutely  without  pathological  substantiation, 
and  undoubtedly  liable  to  lead  to  a  great  many  serious  blun- 
ders in  the  profession.  Very  rarely,  even  in  the  very  largest 
hypertrophies,  should  an  incision  over  3^  or  4  cm.  be  made, 
first  because  it  is  imnecessary,  and  secondly  because  it  is 
dangerous.  Deaths  from  any  of  the  causes  outlined  above 
are  preventable,  and  should  in  the  future  be  eliminated 
from  the  statistics. 

In  Freudenberg's  statistics,  after  excluding  the  fatal  cases 
(4.2,0,  we  find  92^  improved,  55^  cured,  37;^  definitely  un- 
proved, and  8^  failures.  Why  should  there  not  be  a  greater 
uniformity  of  results  ?  Is  the  operative  technique,  or  the 
instrument  at  fault?  Turning  to  the  instrument,  we  find 
the  one  of  Freudenberg  much  preferable  to  that  of  Bottini, 
as  has  been  very  frequently  pointed  out.  But  there  are 
several  very  evident  weaknesses  in  even  the  former  instru- 
ment. In  the  first  place,  since  there  is  the  greatest  ditTer- 
ence  as  to  size,  shape  and  condition  among  hypertrophied  pros- 
tates, it  is  unreasonable  to  expect  one  single  cautery  blade 
to  be  suitable  for  aU.  An  incision  which  is  plenty  deep  for 
a  medium-sized  hypertrophy  may  be  wholly  inadequate  for 
a  very  large  one,  and  positively  dangerous  for  the  small 
fibroid  forms.  Then,  again,  one  lobe  is  often  very  greatly 
enlarged  while  another  is  only  slightly  so.  Are  we,  then, 
to  give  each  the  same  depth  of  cautery  incision?  I  have  in 
my  collection  of  autopsy  specimens  several  prostates  with 
small  but  very  obstructive  middle  lobe  enlargements,  where 
the  ordinary  Freudenberg  and  Bottini  instruments  would 
have  penetrated  beyond  the  capsule  and  perhaps  into  tlie 
rectum. 

It  is  very  evident,  then,  that  an  instrument  with  several 
easily  interchangeable  blades  of  graded  sizes  would  be  a 
decided  improvement. 

There  are  two  other  defects  in  Freudenberg's  apparatus 
which,  while  apparently  trivial,  are  of  considerable  impor- 
tance. The  first  is  in  the  shape  of  the  beak  of  the  instru- 
ment as  now  constructed.  The  traction  necessary  to  hold 
the  beak  up  against  the  prostate  during  an  operation  will 
often  pull  it  into  the  urethra.  This  is  due  to  the  fact  that 
the  beak  meets  the  shaft  at  such  a  wide  angle  (or  at  such  a 
slope)  [see  Fig.  7]  that  even  moderate  traction  causes  it  to 
ride  over  a  median  bar  (for  example)  and  slip  into  the 
prostatic  urethra.  The  dangers  of  this  accident  are  not 
small.  Indeed  it  has  occurred  several  times,  and  has  been 
responsible  for  several  deaths,  the  cause  being  division  of 
the  membranous  urethra,  extravasation,  hemorrhage,  etc. 
In  order  to  be  certain  that  the  beak  of  the  instrument  is 
against  the  prostate,  and  has  not  slipped  into  the  urethra, 
Freudenberg  has  wisel)'  advised  that  a  finger  be  inserted 
into  the  rectiim  to  determine  its  location  before  an  incision 
is  begun. 


I  have  carefully  followed  this  practice  for  the  past  two 
j'ears,  and  have  thus  prevented  several  accidents,  for  in 
numerous  instances  have  I  foimd  that  a  little  steady  trac- 
tion (as  in  an  operation)  would  draw  the  beak  into  the 
urethra.  But  this  safeguard  is  not  always  sufficiently  accu- 
rate, for  while  it  is  comparatively  easy  to  feel  the  tip  of 
the  instrument  turned  downward  toward  the  trigone,  one 
cannot  often  feel  the  beak  with  sufficient  certainty  when 
the  instrument  is  tiirned  to  make  a  lateral  cut,  as  one  of 
my  own  cases  demonstrated  to  my  sorrow  (Freudenberg's 
instrument  was  being  used).  The  forefinger  of  the  right 
hand  was  inserted  into  the  rectum,  and  the  tip  of  the  beak 
definitely  located  to  be  in  the  bladder.  The  rotation  was 
made  for  a  lateral  cut,  and  with  the  finger  still  in  the  rectum 
traction  put  upon  the  instrument  to  draw  the  beak  up 
snugly  against  the  prostate.  The  beak  was  not  felt  to 
slip  into  the  urethra,  but  before  beginning  the  cautery  in- 
cision another  careful  examination  with  the  finger  (which 
was  kept  in  the  rectum  during  the  entire  operation)  was 
made  and  did  not  reveal  any  slipping  of  the  beak.  Despite 
all  these  precautions  (which  happened  to  be  unusually  care- 
fully taken  in  this  case)  an  incision  of  3^  cm.  was  followed 
by  a  gush  of  blood  from  the  meatus,  and  a  perineal  sec- 
tion done  under  cocaine  revealed  a  ruptured  membranous 
urethra,  and  extravasated  blood  behind  the  triangular  liga- 
ment. A  timely  operation  saved  his  life,  but  it  brought  very 
forcibly  to  my  mind  the  need  of  a  beak  which  would  not  slip 
into  the  urethra,  one  more  nearly  at  right  angles  to  the  shaft. 

The  other  defect,  at  times  quite  disagreeable,  was  that  the 
handle  of  the  instrument  would  often  become  so  greatly 
heated  as  to  bum  the  hand  of  the  operator,  and  sometimes 
to  prevent  his  turning  the  contact  screw  to  break  the  elec- 
trical current.  Examination  soon  showed  that  this  was  due 
to  bad  contact.  This  connection  was  made  by  a  flat  surface 
coming  against  a  cylinder,  resulting  in  a  linear  contact, 
insufficient  to  conduct  the  high  current  necessary  to  heat 
the  instrument  without  itself  getting  hot.  This  defect, 
while  merely  one  of  mechanical  construction  and  easily 
remediable  by  bringing  broader  areas  into  contact,  was  one 
^vhich  frequently  led  to  great  trouble  both  on  account  of 
the  heating  of  the  handle  and  the  insuDBciency  of  the 
electrical  current  which  reached  the  cautery  knife. 

Recognizing  more  and  more  during  two  years'  work  with 
Freudenberg's  instrument  the  drawbacks  referred  to,  and 
especially,  feeling  the  need  of  blades  of  different  size,  the 
writer  finally  consulted  the  Kny-Seheerer  Co.  of  New  York,' 
during  April,  1901,  with  reference  to  the  construction  of  an 
instrument  which  would,  if  possible,  fill  all  the  reqiurements. 
After  considerable  experimentation  we  have  produced,  we 
believe,  a  satisfactory  instrument,  the  construction  of  which 
is  thoroughly  explained  by  the  accompanying  cuts. 

As  seen  in  the  illustrations,  the  form  of  Freudenberg's 
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38 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[Nos.  131-132. 


instrument  is  adhered  to  (Fig.  1),  the  only  changes  being 
in  its  having  four  interchangeable  blades,  a  beak  of  different 
angle,  a  connecting  liandle  with  more  extensive  contact  sur- 
faces, and  a  few  minor  changes  in  construction.  By  a  very 
simple  device,  the  simple  elevation  of  a  sliding  bar  on  the 
rotary  wheel,  one  blade  may  be  removed  and  another  inserted 


Blade  No.  3  corresponds  to  the  one  usually  found  in 
Freudenberg's  instrument,  and  is  the  one  most  generally 
used,  while  No.  2  is  useful  in  small  hypertrophies,  and  No.  4 
for  the  very  large.  Blade  No.  1  (the  smallest)  was  con- 
structed mainly  to  complete  the  set,  and  without  any  idea  of 
nuifh  practical  vahio.     I  have  been  surprised,  however,  to 


(Figs.  2  and  3).  The  sliding  bar  working  on  a  spring  holds 
the  rod  containing  a  blade  firmly  attached  to  the  screw 
mechanism  by  engaging  the  circular  groove  near  its  outer 
end  (Fig.  4).  We  have  had  four  blades  constructed  as 
shown  in  Fig.  5.  The  smallest  having  an  elevation  of  .8  cm., 
the  second  1.2  em.,  the  third  1.7  cm.,  and  the  fourth  2.1  cm! 


find  it  very  useful  in  several  cases,  which  will  be  given  in 
detail  further  on. 

The  change  in  the  shape  of  the  beak  has  been  of  very 
great  comfort.  The  new  beak  (Fig.  6)  cannot  possibly  slip 
by  the  prostatic  orifice  into  the  urethra  with  all  the  outward 
traction   which    may    be    put   upon    the   instrument    during 
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the  operation,  whereas  with  the  Freudenberg  instrument 
(Fig.  7)  one  must  be  constantly  on  his  guard  lest  this  occur. 
The  right-angled  character  of  the  beak  does  not  make  it  any 
harder  to  introduce,  in  fact  it  seems  to  ride  over  a  high 
median  bar  with  greater  ease,  having  more  the  shape  of  a 
prostatic  catheter. 

The  changes  made  in  the  instrument  handle  of  the  con- 
ducting cable,  as  shown  in  the  diagrams,  consist  merely  in 
bringing  larger  surfaces  into  closer  and  firmer  contact.  To 
accomplish  this  we  have  placed  beneath  the  end  of  the  con- 
tact-making thumb  screw  a  metal  spring,  having  on  its  end  a 
concave  contact  block  (see  Fig.  ?a)  made  to  fit  the  circumfer- 
ence of  the  end  of  the  male  blade.  Another  thumb  screw  has 
been  placed  at  the  end  of  the  handle  to  insure  tighter  contact 
at  the  other  connection.  These  changes  have  completely 
done  away  with  the  disagreeable  over-heating  of  the  contact 
fccrew,  which  constantly  occurred  before,  and  which  was  un- 
.',ubtedly  due  to  insufficient  contact,  as  described  above. 

During  the  past  five  months  I  have  used  this  instrument 
on  sixteen  cases,  and  have  amply  proved  it  to  be  practical, 
and  one,  I  think,  that  has  overcome  many  of  the  defects  to 
be  found  in  Freudenberg's  instrument. 

We  will  give  in  abstract  a  few  illustrative  cases,  but  before 
doing  so  it  may  be  well  to  state  the  measures  we  take  to 
determine  before  operation  the  size,  shape  and  character  of 
the  prostatic  enlargement,  and  consequent  selection  of  the 
blade  to  be  used,  and  the  length  of  the  cuts. 

Besides  a  systematic  general  physical  examination,  noting 
particularly  the  condition  of  the  arteries,  a  very  careful  local 
examination  is  made  as  follows:  Bedal  exarninaiion,  noting: 
the  size,  shape  and  consistence  of  the  prostate;  the  relative 
enlargement  of  the  two  lobes,  the  thickness  of  the  prostate 
as  revealed  by  the  finger  in  the  rectum,  and  a  sound  in  the 
urethra  (determining  in  this  way  the  thickness  of  the  hyper- 
trophy in  the  median  portion);  the  adnexa  of  the  prostate, 
vesicles,  glands,  rectal  mucosa,  etc.  Bladder  examination : 
1.  with  catheter,  noting  the  location,  depth  and  character 
of  prostatic  obstruction,  with  residual  urine,  the  capacity  of 
the  bladder  and  its  tonicity.  2.  With  the  cystoscope,  noting : 
(a)  the  size,  shape,  location  and  character  of  intravesical 
prostatic  hypertrophy  (especially  as  to  the  condition  of  the 
median  portion,  whether  a  bar  or  a  rounded  or  pedunculated 
lobe,  and  its  elevation  above  the  trigone  (bas  fond);  the 
relative  enlargement  of  the  lateral  lobes,  etc.  (b)  The  con- 
dition of  the  bladder  wall;  as  to  trabeculation,  pouch  forma- 
tion, diverticula,  inflammation,  ulcers,  calculi,  etc.  3.  With 
searchers  (in  absence  of  a  cystoscope),  which  by  rotary  move- 
ments may  determine  quite  accurately  the  presence  of  a 
middle  lobe;  and  the  relative  size  of  the  lateral  lobes,  as 
also  the  presence  of  trabeeulations,  pouches,  etc.  Urinary 
examination;  especially  with  reference  to  the  character  of 
the  infection,  besides  the  ordinary  tests. 

Having  then  determined  as  accurately  as  possible  the 
conditions  present,  a  plan  of  action  is  mapped  out:  as  to 
whether  a  Bottini  operation  or  a  prostatectomy  be  prefer- 
able, and  if  the  former,  what  blade  should  be  chosen,  in 


what  directions  should  cuts  be  made,  and  what  should  be 
their  length. 

The  following  cases,  including  several  forms  of  hyper- 
trophy, give  in  detail  the  operation  found  applicable  to  each 
and  the  length  of  blade  chosen.  They  demonstrate,  I  think, 
the  raison  d'etre  of  the  new  combined  cautery  incisor,  and 
its  practical  value.  The  work  with  this  instrument  being 
of  recent  date  unfortunately  prevents  our  showing  the  ulti- 
mate result  obtainable,  as  several  months  must  generally 
elapse  before  the  full  effects  of  the  operation  are  secured. 

Case  I. — J.  N.  M.,  age  71,  had  been  suffering  with  urinary 
trouble  for  4  or  5  years.  During  this  time  urination  be- 
came steadily  more  difficult  and  more  frequent  until  he  now 
voids  every  1^  hours,  night  and  day. 

Examination  showed  slight,  but  definite,  enlargement  of 
the  prostate,  which  was  much  harder  than  normal,  but  not 
nodular.  The  cystoscope  showed  a  small  median  transverse 
bar  and  a  slight  intravesical  projection  from  the  lateral 
lobes,  but  there  was  really  very  slight  intravesical  enlarge- 
ment of  the  prostate.  With  a  finger  in  the  rectum  a  very 
slight  increase  in  thickness  over  the  normal  was  felt  between 
it  and  the  instrument  in  the  prostatic  urethra.  The  bladder, 
however,  showed  very  definite  effects  of  obstruction,  viz., 
considerable  trabeculation  and  pouch  formation,  a  residual 
urine  of  90  c.  c,  and  a  capacity  of  only  250  c.  c.  Eemarh:  We 
evidently  had  to  deal  with  the  so-called  small  sclerotic  pros- 
tate, furnishing  moderate  but  definite  obstruction  and  a 
bladder  hypertrophied  and  somewhat  contracted.  The  very 
slight  enlargement  and  the  small  amount  of  prostatic  tissue 
beneath  the  urethra  made  us  afraid  to  use  Freudenberg's 
instrument.  A  thorough  prostatectomy  would  have  been  im- 
possible, and  as  the  case  appeared  to  be  in  need  of  the  Bottini 
operation,  we  persuaded  the  patient  to  wait  until  the  arrival 
of  our  new  incisor,  so  that  we  might  use  a  smaller  blade. 

On  May  31,  1901,  a  Bottini  operation  was  performed  with 
blade  No.  2  of  our  instrument,  which  blade  seemed  to  suit 

the  case  exactly.  Three  cuts  were  made: 

.  one  posterior,  2  cm.  long;  and  two  lat- 

eral, the  right  2J  cm.,  the  left  3  cm.,  at 
'  right  angles  to  the  posterior  [see  dia- 

gram]. The  instrument  was  used  at  a  high  heat;  time,  about 
1  cm.  to  the  minute;  the  operation  done  under  control  of  a 
finger  in  the  rectum.  It  was  evident  that  a  larger  blade 
would  probably  have  cut  through  the  posterior  capsule  of  the 
prostate. 

The  convalescence  of  the  patient  was  as  usual:  difficult 
urination  for  the  first  few  days  and  after  that  a  gradual  im- 
provement. 

The  ultimate  result  was  a  complete  relief  of  prostatic 
obstruction,  micturition  free,  residual  urine  nil. 

Case  II. — F.  E.  B.,  age  34,  presented  himself  on  June  30, 
1901,  complaining  of  bladder  trouble.  The  patient  had  had 
nocturnal  incontinence  of  urine  up  to  the  age  of  14,  and 
after  that  he  always  voided  urine  much  too  often.  Seven 
years  ago  cystitis  developed,  and  a  calculus  was  discovered 
and  removed  by  suprapubic  cystotomy.     The  fistula  did  not 
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heal  till  eight  months  afterwards,  and  cystitis  has  persisted 
ever  since.  On  admission  he  passed  his  urine  about  6  times 
a  day,  generally  with  pain  referred  to  the  neck  of  the  bladder. 

Examination. — Patient  was  a  rather  neurotic  young  man. 
The  urine  is  cloudy,  acid  and  contained  phosphates,  pus 
cells  and  bacilli.  The  prostate  examined  by  rectum  was 
slightly  enlarged,  considerably  indurated  at  the  upper  end 
of  each  lobe.  The  seminal  vesicles  were  both  indurated  and 
closely  bound  to  the  upper  end  of  the  prostate.  The  fluid 
expressed  from  the  prostate  and  the  vesicles  by  massage 
shows  pus  cells.  A  rubber  catheter  was  passed  into  the 
bladder,  but  met  some  constriction  of  the  prostatic  orifice. 
The  patient  had  just  voided,  but  a  residual  urine  of  220  c.  c. 
was  found.  The  bladder  capacity  was  500  c.  c.  The  cysto- 
scope  showed  a  marked  trabeculation  of  the  bladder  wall, 
a  considerable  thickening  of  the  interureteral  bar,  and  be- 
hind it  a  deep  pouch  in  which  was  a  considerable  collection 
of  sand  and  small  calculi,  white  in  color. 

Examination  of  the  prostatic  orifice  revealed  a  definite 
thickening  of  the  median  portion  in  the  form  of  a  transverse 
bar,  and  behind  it  a  fairly  deep  has  fond.  There  was  no  intra- 
vesical enlargement  of  the  lateral  lobes,  but  the  entire  pros- 
tatic orifice  was  irregular  and  showed  numerous  granulations. 

Remarh. — Although  the  patient  was  a  young  man,  he  had 
unquestionably  an  enlargement  of  the'  median  portion  of 
the  prostate,  which  was  causing  considerable  obstruction 
to  urination,  as  shown  by  the  trabeculation  and  pouch  for- 
mations in  the  bladder  and  the  presence  of  220  c.  c.  residual 
urine.  The  prostate  was  undoubtedly  chronically  inflamed, 
but  the  enlargement  while  probably  inflammatory  in 
origin  was  unquestionably  causing  trouble,  and  in  our  opin- 
ion demanded  a  Bottini  operation.  The  prostate,  however, 
was  so  small  that  it  was  out  of  the  question  to  use  the  ordin- 
ary Freudenberg  blade,  so  that  patient  was  asked  to  wait 
until  our  instrument  could  be  completed.  In  the  meantime 
he  was  put  upon  bladder  irrigations  and  given  urotropin 
internally. 

On  September  13,  1901,  examination  showed  considerable 
improvement  in  his  cystitis,  but  the  urine  was  still  purulent. 
There  was  still  220  c.  c.  of  residual  urine  present.  Cysto- 
scopic  examination  showed  an  improvement  in  the  inflamma- 
tion of  the  mucous  membrane,  and  much  to  our  surprise  the 
considerable  mass  of  small  calculi  which  was  previously 
found  had  disappeared.  A  very  careful  search  was  made 
with  the  cystoscope,  but  no  calculous  deposit  could  be  found 
anywhere.  There  was  stiU  present  the  definite  transverse 
median  bar  with  a  pouch  behind  it,  and  the  bladder  wall 
was  still  trabeculated.  Accordingly  the  Bottini  operation 
was  performed,  using  blade  No.  1  and  making  a  single  poste- 
rior cut  through  -the  median  bar  2  cm.  in  length.  There  was 
some  hemorrhage  following  this  cut.  After  the  operation 
the  patient  experienced  considerable  discomfort  for  a  few 
days,  but  since  then  his  condition  has  continued  to  improve. 
It  was  intended  to  make  three  short  cuts  [see 
diagram]  through  the  median  bar  with  the  small 
blade,  but  a  burning  out  of  some  of  the  electrical 
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connections  in  the  hospital  after  the  first  cut  had  been  made 
prevented  the  others  being  made. 

Now  two  months  have  elapsed  since  the  operation,  his 
condition  is  much  improved  and  the  residual  has  dropped 
to  150  c.  c.  Unless  this  disappears  soon  we  shall  make  the 
two  other  cuts  through  the  median  bar  as  originally  intended. 

Case  III.— G.  T.  H.,  age  73,  admitted  Sept.  9,  1901, 
complaining  of  prostatic  hypertrophy  and  catheterism. 
Urinary  difficulty  began  soon  after  the  age  of  50,  but  did 
not  get  severe  until  about  1  year  ago,  when  micturition 
became  quite  difficult,  and  the  patient  had  to  get  up  2  or  3 
times  at  night  to  urinate.  About  10  months  ago  he  had  to 
resort  to  a  catheter,  which  he  has  used  ever  since,  being 
unable  to  void  any  urine  naturally.  He  has  had  several 
attacks  of  inflammation  of  the  bladder,  and  both  testicles 
have  been  the  seat  of  abscesses  during  the  last  6  months.  He 
now  catheterizes  himself  regularly  three  times  a  day,  and 
suffers  very  little  discomfort,  but  the  passage  of  the  instru- 
ment is  often  quite  difficult. 

Examination. — Strong,  healthy  looking  man,  arteries 
slightly  thickened,  small  nodules  in  both  epididymes.  Pros- 
tate markedly  enlarged,  about  the  size  of  a  large  orange,  left 
lobe  much  larger  than  the  right.  The  median  furrow  is 
deflected  towards  the  right.  The  iipper  end  of  the  prostate 
is  hard  to  reach.  The  consistence  is  smooth,  soft,  not  tender. 
Urine,  acid  1014,  not  very  cloudy,  microscopically,  numerous 
pus  cells  and  bacilli. 

Cystoscopic  examination  showed  a  very  marked  intravesical 
enlargement  of  the  left  lateral  lobe,  considerable  en- 
largement of  the  median  bar,  and  a  lesser  enlargement  of 
the  right  lateral  lobe,  with  a  small  rounded  mass  between 
the  two  lateral  lobes  in  front.  There  was  a  very  deep  has 
fond  behind  the  prostate,  and  the  bladder  was  very  much 
trabeculated  and  inflamed.  The  blade  of  the  Freudenberg 
instrument  would  have  been  perfectly  suitable  for  this  case. 

A  Bottini  operation  was  done  under  chloroform,  blade 
No.  3  being  chosen.  This  blade  is  of  the  same  size  as  Freud- 
enberg's.  The  posterior  cut  was  3^  cm.  long,  right  lateral 
— ■ —  -^^^^  cut  3:f  em.  long,  left  lateral  cut  3J  em.  long 
[see  diagram].  The  operation  was  done  un- 
I  der  the  control  of  the  finger  in  the  rectum. 

Hemorrhage  moderate  and  patient  in  splendid  condition  at 
end  of  operation.  1000  c.  c.  submammary  infusion  of  salt 
solution  was  given  as  a  prophylactic  against  uremia.  The 
patient  made  a  rapid  convalescence,  required  catheterization 
only  3  or  4  times  after  the  operation,  and  very  soon  began 
to  void  urine  naturally.  His  condition  since  then  has  stead- 
ily improved,  until  now  the  interval  between  urinations  is 
every  2  hours  during  the  day  and  longer  at  night.  His 
general  health  has  improved  wonderfully,  he  has  gained  12 
lbs.  in  2  months,  and  will  apparently  get  a  good  result. 

Case  IV.— E.  W.  S.,  age  63,  admitted  Sept.  13,  1901, 
complaining  of  enlarged  prostate  and  catheterism.  Urinary 
trouble  began  4  years  before  with  difficulty  and  frequency  of 
urination,  which  at  times  had  become  so  bad  he  had  to  use 
a  catheter.     For  the  past  three   months  has   had   to  use 
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catheter  three  times  a  day,  and  has  not  been  able  to  pass 
any  urine  naturally.  For  the  last  four  years  the  patient 
has  suffered  from  diabetes  mellitus,  which  has  been  some- 
what controlled  by  dieting. 

Examination. — Large,  healthy  looking  man.  The  rectal 
examination  showed  a  very  large  hypertrophied  prostate,  left 
lobe  apparently  larger  than  the  right,  consistence  firm,  but 
not  nodular.  Urine  removed  by  catheter  was  acid,  slightly 
cloudy,  contained  both  albumin  and  sugar,  and  under  the 
microscope  showed  pus  cells  and  bacilli.  After  six  days  of 
diabetic  diet  there  was  barely  a  trace  of  it  to  be  found.  A 
rubber  catheter  entered  the  bladder  with  difficulty.  The 
bladder  tonicity  was  only  moderately  good,  and  the  capacity 
about  500  c.  c.  The  cystoscope  showed  a  marked  intravesical 
enlargement  of  the  left  lateral  lobe,  which  projected  into 
the  bladder  as  a  large  rounded  tumor,  a  moderate  enlarge- 
ment of  the  median  portion,  and  a  very  slight  enlargement 
of  the  right  lateral  lobe.  Behind  the  prostate  was  a  very 
deep  bas  fond  in  which  the  ureters  could  not  be  seen.  The 
bladder  was  considerably  trabeculated  and  inflamed. 

Sept.  19,  1901.  Bottini  operation,  under  cocaine  and 
morphia.  On  account  of  the  considerable  size  of  the  pros- 
tate, blade  No.  3  was  used,  and  as  the  left  lateral  lobe  was 
much  larger  than  the  right,  a  much  longer  incision  was  made 
on  that  side.  The  posterior  median  cut 
I  ■**-  was  3|  cm.  long,  the  left  lateral  3i  cm.. 
I  and  the  right  lateral  2i  cm.  [see  diagram]. 

'  Time  taken,  1   cm.  to  1  minute.     Instru- 

ment used  at  a  white  heat.  There  was  very  little  hemor- 
rhage following  operation,  and  very  little  pain  caused,  the 
anesthetic  being  very  efficient.  Immediately  after  the  opera- 
tion the  patient  voided  urine  naturally,  and  has  never  been 
catheterized  since.  For  the  first  few  days  there  was  con- 
siderable vesicle  spasm. 

On  Oct.  3,  1901,  13  days  after  the  operation,  the  following 
note  was  made :  Patient  now  passes  his  urine  about  every 
2  hours  in  a  large  stream  and  without  pain.  There  is  no 
dribbling.  Eesidual  urine  140  c.  c.  TJrine,  acid,  quite  puru- 
lent, pus  cells  and  cocci  present.  Sugar  is  still  present  in 
considerable  amount. 

In  a  letter  dated  Nov.  5,  1901,  the  patient  reports  that  he 
had  not  used  a  catheter  since  operation,  that  he  urinates 
once  during  night  and  4  times  during  the  day,  that  his  resi- 
dual urine  is  less  than  50  c.  c,  that  micturition  is  free,  and 
the  vesical  inflammation  greatly  improved. 

Case  V. — J.  P.  A.,  age  71,  referred  to  me  by  Dr.  Finney 
on  Sept.  28,  1901.  The  patient  gave  a  very  long  urinary 
history,  which  began  with  difficulty  in  micturition  11  years 
ago,  when  a  stone  was  found  and  removed  by  a  surgeon 
through  a  suprapubic  opening.  For  two  years  following  this 
he  had  a  suprapubic  fistula,  which  was  finally  cured  by  his 
taking  up  catheter  life  in  1895.  Castration  was  then  done 
by  another  surgeon,  and  several  weeks  later  another  supra- 
pubic to  remove  another  stone.  During  the  next  year  the 
stones  reformed  and  were  crushed  by  a  third  surgeon.  After 
that  he  was  free  from  pain  for  a  while,  but  had  to  use  a 


catheter.  Stones  soon  appeared  again,  and  during  the  next  13 
months  4  separate  litholapaxies  were  done.  In  1897  still 
another  surgeon  did  a  suprapubic  operation  and  removed 
stones,  and  at  the  same  time  removed  by  means  of  the 
Rongeur  forceps  a  moderate-sized  median  lobe  which  was 
still  present  (despite  the  castration).  After  this  operation, 
for  the  first  time  the  patient  was  able  to  go  without  the  use 
of  the  catheter,  but  micturition  has  been  too  frequent. 

Statvs  Presens. — Patient  on  admission  complained  of  irri- 
tation of  the  bladder.  He  urinated  every  3  hours  during  the 
day  and  twice  during  the  night,  but  had  no  pain  or  discomfort 
during  urination.  Eectal  examination:  The  outlines  of  the 
prostate  were  easily  made  out,  and  a  little  larger  than  nor- 
mal. In  the  median  line  the  prostate  presented  a  slight 
but  distinctly  abnormal  rounded  mass.  The  lateral  lobes 
were  apparently  much  atrophied  and  sloped  away  from  the 
central  mass,  which  replaced  the  median  groove  and  notch. 
The  whole  diameter  of  the  prostate  was  half  as  large  again 
as  normal,  the  consistence  of  the  lateral  lobes  soft  and  flabby. 
Urine,  acid,  1022,  containing  pus  cells,  bacilli  and  cocci. 

Cystoscopic  examination :  Rubber  catheter  met  an  obstruc- 
tion about  7  inches  from  the  meatus,  but  a  silk  one  passed 
with  ease.  Patient  had  just  voided,  but  320  c.  c.  of  residual 
urine  was  found  in  the  bladder.  Cystoscope  showed  two 
fairly  large  stones  in  a  pouch  behind  a  considerably  hyper- 
trophied interureteral  bar.  The  mucous  membrane  of  the 
bladder  was  much  inflamed,  but  not  markedly  trabeculated, 
and  there  were  no  ulcers  to  be  seen.  Examination  of  the 
prostatic  orifice  showed  a  small  but  definite  transverse 
median  bar  behind  which  there  was  a  shallow  bas  fond.  There 
was  no  intravesical  enlargement  of  the  lateral  lobes  to  be 
seen,  and  there  were  no  sulci  between  the  lateral  lobes  above, 
nor  between  them  and  the  median  bar. 

Bemark. — The  castration  had  removed  the  enlargements 
of  the  lateral  lobes,  but  the  median  lobe  persisted  after 
that.  The  removal  of  this  through  a  suprapubic  opening 
allowed  the  patient  to  urinate  without  the  use  of  a  catheter, 
but  there  still  remained  a  definite  transverse  bar  at  the 
median  portion  (the  base  of  the  middle  lobe)  which  con- 
tinued to  act  as  an  obstruction,  320  c.  c.  of  urine  remaining 
in  the  bladder  after  micturition.  It  was  evident  that  after 
litholapaxy  a  Bottini  operation  should  be  done  to  remove 
this  obstructing  bar,  but  the  amount  of  tissue  felt  beneath 
the  instrument  in  the  urethra  was  so  slight  that  it  was  de- 
cided to  use  the  smallest  blade  of  the  incisor. 

On  Oct.  17,  1901,  under  cocaine  and  morphia,  litholapaxy 
was  done,  and  followed  by  a  Bottini  operation.  The  crush- 
ing and  evacuation  of  the  stone  was  easily  accomplished 
after  placing  the  patient  in  the  Trendelenburg  position. 
The  largest  stone  was  one  inch  in  diameter.  All  frag- 
ments were  sufficiently  crushed  at  the  first  introduction 
of  the  lithotrite  to  be  removed  by  evacuation  afterwards. 
After  all  debris  had  been  removed,  the  bladder  was 
washed  clean,  cocaine  again  inserted  into  the  bladder  and 
urethra,  washed  out  after  three  minutes,  and  a  Bottini 
operation  performed.     For  this  purpose  blade  No.  1,  which 
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in  this  case  was  8  mm.  high,  was  used.     Three  cuts  were 
made  through  the  median  bar,  each  1^  cm.  long, 

mone  cut  being  in  the  median  line  posteriorly,  the 
other  two  cuts  were  made  at  angles  of  about  50° 
to  the  median  cut  [see  diagram].  The  operation 
was  done  with  the  forefinger  of  the  right  hand  in  the  rectum 
pushing  the  prostatic  bar  into  the  angle  of  the  beak  of  the 
instrument.  This  was  done  because  it  was  feared  that  the 
length  of  the  beak  in  the  bladder  would  so  depress  the  tri- 
gone and  bar  of  the  prostate  that  the  knife  would  not 
penetrate  it  for  its  full  depth. 

The  patient  stood  the  operation  well;  anesthesia  quite 
good;  very  little  hemorrhage.  He  was  unable  to  void  his 
urine  afterwards,  and  had  to  be  catheterized  three  times  in 
the  next  24  hours.  When  seen  a  week  after  the  operation 
he  was  voiding  urine  quite  freely  and  the  residual  had  drop- 
ped from  320  to  150  c.  c.  and  he  was  already  feeling  greatly 
improved.  He  attended  his  office  on  the  fourth  day  after 
the  operation. 

Condition  one  month  after  operation:  Steady  improve- 
ment, residual  now  125  c.  c,  sometimes  more.  Bladder  still 
large  and  weak  in  tone,  but  condition  improving. 

Nov.  21,  1901.  Bladder  capacity  400  c.  c,  tonicity  consid- 
erably improved;  residual,  however,  175  c.  c. 

Case  VI.— J.  A.  B.,  age  70,  admitted  Oct.  18,  1901,  com- 
plaining of  enlarged  prostate  and  catheterism.  His  urinary 
trouble  began  ten  years  before  with  difficulty  and  frequency, 
which  soon  became  so  aggrevated  that  he  began  the  use  of  a 
catheter,  which  he  has  used  continuously  up  to  this  time. 
For  the  past  7  years  he  had  been  unable  to  void  any  urine 
naturally,  and  when  admitted  passed  a  catheter  about  every 
two  hours  during  the  day  and  about  every  three  hours  during 
the  night,  using  a  very  large  rubber  catheter.  Examination 
showed  a  very  large,  hard  prostate  and  a  considerable  dilata- 
tion and  lengthening  of  the  urethra  just  in  front  of  the  pros- 
tate. The  cystoscope  revealed  a  moderate-sized  stone  in  a 
pouch  behind  the  prostate,  and  a  very  much  inflamed  and 
trabeculated  bladder.  There  was  present  a  considerable 
intravesical  outgrowth  of  the  prostate,  which  appeared  as  a 
collar-shaped  enlargement,  both  lobes  and  the  median  por- 
tion being  liypertTophied,  the  left  projecting  farthest  into 
bladder.  Behind  the  median  bar  was  a  deep  pouch.  The 
bladder  capacity  was  rather  small.  The  urine,  which  was 
obtained  always  by  catheter,  contained  many  red  blood- 
corpuscles,  pus  cells  and  bacilli,  and  was  acid  in  reaction. 

On  Oct.  23,  1901,  litholapaxy  was  done  under  chloroform. 
The  operation  was  begun  under  cocaine,  but  chloroform  had 
to  be  used  on  account  of  pain.  The  largest  diameter  of 
stone  grasped  by  the  instrument  was  3  cm.  The  crushing 
and  evacuation  were  both  difficult  on  account  of  the  great 
hemorrhage  caused  and  the  trabeculated  condition  of  the 
bladder.  Patient  stood  the  operation  well  and  was  very 
much  more  comfortable  afterwards,  but  still  required 
catheterization. 

On  Oct.  26,  1901,  a  Bottini  operation  was  done  under 
cocaine  4^  and  a  hypodermic  of  ^  gr.  of  morphia.     Blade 


No.  3  was  chosen  as  the  proper  size  for  all  of  the  cuts,  of 
which  three  were  made,  one  posterior  through  the  median 
bar  2J  cm.  long,  a  right  lateral  2|  cm. 
long,  left  lateral  3  cm.  [see  diagram]. 
I  The  duration  of  cuts  was  about  1  cm.  to 

1  min.  and  a  high  heat  was  used  on  the 
blade.  There  was  very  little  hemorrhage  following  the 
operation,  and  immediately  afterwards  the  patient  voided 
urine. 

Patient  made  a  rapid  convalescence,  voiding  his  urine 
freely  immediately  after  the  operation  and  never  after 
required  catheterization,  although  he  had  led  a  catheter-life 
for  7  years. 

On  Nov.  7,  1901,  12  days  after  the  operation,  he  reported 
that  he  was  rapidly  improving,  that  he  passed  his  iirine 
once  every  three  hours  without  any  straining  and  was  free 
from  pain.  A  catheter  passed  4  weeks  after  operation  finds 
no  residual  urine,  and  the  cystitis  considerably  improved. 

Case  VII.— J.  M.  D.,  age  73,  admitted  Oct.,  1901,  com- 
])laining  of  hypertrophy  of  the  prostate  and  catheterism. 
Urinary  trouble  began  about  7  years  ago  with  difficulty  of 
urination.  A  little  later  retention  of  urine  became  complete. 
He  then  began  to  use  a  catheter,  and  has  had  to  use  it  ever 
since,  never  being  able  to  pass  any  urine.  He  has  remained  in 
fairly  good  health,  has  had  very  little  inflammation  of  the 
bladder,  and  now  has  to  pass  a  catheter  about  every  4  hours, 
twice  during  night.  Increasing  difficulty  in  introducing  the 
instrument  of  late  has  driven  him  to  the  operation. 

Examination. — Large,  healthy  looking  man,  arteries 
slightly  thickened,  heart  and  lungs  apparently  normal. 
Small  hydrocele  of  right  side.  Prostate  very  much  enlarged, 
about  the  size  of  a  moderate-sized  orange,  lateral  lobes  about 
equally  enlarged,  contour  round,  smooth,  consistence  hard. 
Seminal  vesicles  indurated,  but  not  nodular.  A  rubber 
catheter  met  obstruction  9J  inches  from  meatus.  The 
liladder  capacity  was  400  c.  c,  tonicity  rather  poor.  Urine 
acid,  slightly  cloudy,  and  contained  pus  cells  and  bacilli. 
The  cystoscope  showed  a  very  markedly  trabeculated  bladder 
with  numerous  small  pouches.  Behind  the  prostate  was  a 
very  deep  bas  fond  in  which  the  ureters  could  not  be  seen. 
There  was  considerable  inflammation  of  the  mucous  mem- 
brane. Both  lateral  lobes  and  the  median  portion  were  very 
much  enlarged,  presenting  a  large  collar-shaped  intravesical 
hypertrophy  around  the  urethral  orifice,  which  projected  well 
out  into  the  bladder  cavity.  Growing  from  the  upper  por- 
tion of  the  lateral  lobes,  especially  the  left,  were  numerous 
small  villi,  which  floated  in  the  fluid  but  caused  no  hemor- 
rhage. There  was  no  ulceration  of  the  surface  of  the 
prostate. 

Oct.  28,  1901.  Bottini  operation,  cocaine  and  morphia. 
Blade  No.  3  was  chosen.  Four  cuts  were  made,  one  in  the 
median  line  posteriorly  across  the  median  bar  3:^  cm.  long, 
one  right  lateral  cut  3  cm.  long.  Through  the  left  lobe  2 
cuts  were  made,  one  lower  oblique  at  an  angle  of  about  75° 
to  the  median  posterior   cut   3;^   cm.   long,   and   an   upper 


Febkuary-Maech,  1902.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


43 


oblique  cut  at  an  angle  of  about  130°  to  the  posterior  median 

cut  also  3^  cm.  long.     The  direction  of  these 

^^    cuts    is    best    shown    in    the    accompanying 

-"'       I    \         diagram.      Patient     stood     operation     well. 

There  was  very  little  hemorrhage,  and  an- 

'  esthesia  was  quite  good.     Time  occupied  was 

about  1  cm.  to  1  min.     For  the  first  3-1  hours  after  operation 

the  patient  voided  urine  with  considerable  ease,  after  that 

it  became  more  difficult,  the  bladder  becoming  irritable  and 

catheter  had  to  be  used  for  six  days.     After  that  patient 

began  to  void  without  the  use  of  a  catheter. 

Condition  three  weeks  after  operation:  Patieut  voids  about 
every  hour,  but  sometimes  2^  hours  elapse  between  urina- 
tions. The  vesical  inflammation  is  improving,  and  its 
capacity  increasing  gradually.  The  catheter  on  which  he 
depended  for  seven  years  has  not  had  to  be  used  for  two 
weeks. 

On  Nov.  21,  230  c.  c.  of  urine  was  voided  at  a  time  with 
an  interval  of  two  and  a  half  hours.  Urination  fairly  free, 
stream  large.     Residual  urine,  10  c.  c. 

Dec.  13.  Patient  voids  urine  about  6  times  in  2-1  hours, 
in  amoimts  varying  from  150  to  810  c.  c. 

Case  VIII.- S.  M.  A.,  age  56,  admitted  Oct.  28,  1901, 
complaining  of  frequency  of  urination.  His  prostatic  trouble 
began  2|  years  before  with  difficulty  of  urination.  Since 
then  micturition  had  become  gradually  more  frequent  and 
difficult,  and  one  year  before  he  had  begun  the  occasional  use 
of  a  catheter.  On  admission  he  complained  of  a  dull  pain  at 
the  beginning  of  urination,  which  occurred  every  2  or  3 
hours  during  night  and  day.  He  had  suffered  considerably 
with  inflammation  of  the  bladder. 

On  examination  patient  was  found  to  be  a  man  in  fairly 
good  health.  The  prostate  on  rectal  examination  was  found 
to  be  slightly  enlarged,  soft  in  consistence,  contour  smooth 
and  round,  and  both  lobes  of  about  the  same  size.  The 
seminal  vesicles  were  not  indurated.  The  urine  was  cloudy, 
specific  gravity  1017,  pus  cells  and  bacilli  were  present  in 
considerable  number.  A  rubber  catheter  passed  with  some 
difficulty,  owing  to  obstruction  in  prostatic  urethra.  Eesi- 
dual  urine  185  c.  c.  (another  examination  3  weeks  later 
showed  a  residual  of  375  c.  c).  The  bladder  capacity  was 
between  500  and  600  c.  c. ;  tonicity  fair.  Cystoscope  showed 
a  small  median  bar  which  joined,  without  intervening  sulci, 
with  two  very  slight  intravesical  enlargements  of  the  lateral 
lobes.  Behind  this  median  bar  was  a  definite,  but  not  very 
deep,  has  fond  in  which  the  ureters  laj',  rather  close  up  to  the 
prostate.  The  interureteral  bar  was  considerably  enlarged 
and  behind  it  was  a  rather  deep  pouch.  The  posterior  wall 
of  the  bladder  was  very  greatly  trabcculated,  and  between 
some  of  these  trabeculse  small  round  and  oval  openings  were 
seen  which  connected  with  extravesical  pouches.  About  1 
inch  behind  the  left  ureter  a  very  considerable  diverticulum 
with  a  large  round  opening  into  the  bladder  was  seen,  and 
the  cystoscope  was  introduced  into  this  for  some  distance, 
and  a  cystoscopic  examination  of  the  diverticulum  made. 
With  a  finger  in  the  rectum  and  the  cystoscope  in  the  urethra 


the  amount  of  prostatic  tissue  between  them  was  found  to  be 
very  little  thicker  than  normal;  more  than  in  Cases  II  and  V, 
but  much  less  than  usual  in  prostatic  enlargements. 

The  rectal  examination  and  cystoscopic  examination  both 
showed  only  a  slight  enlargement  of  the  prostate,  but  the 
considerable  residual  urine  and  the  marked  evidences  of 
obstruction  as  shown  by  the  trabeculation  and  pouch  forma- 
tion in  the  bladder  wall  made  it  evident  that  there  was  con- 
siderable hindrance  to  urination.  The  prostate  was  so  small 
that  prostatectomy  would  have  been  very  difficult,  although 
the  patient  was  in  splendid  shape  for  any  operation,  and  the 
ordinary  Freudenberg  instrimient  would  undoubtedly  have 
been  dangerous  to  use  on  account  of  the  danger  of  penetrat- 
ing the  capsule  of  the  prostate.  Blade  No.  2  of  our  instru- 
ment appeared  to  be  the  proper  size  to  be  used  with  cuts  not 
longer  than  2  cm. 

On  Nov.  20, 1901,  a  Bottini  operation  was  perfoi-med  under 
cocaine  and  morphia.  Blade  No.  2  was  used  in  accordance 
with  the  cystoscopic  and  rectal  examinations  as  stated  above ; 
5  cuts  were  made  as  shown  in  the  diagram. 
One  median-posterior  and  two  oblique  on 
each  side,  one  at  an  angle  of  75°  to  the 
median  posterior,  and  the  other  at  an 
angle  of  120°.  Each  cut  was  made  2  cm. 
in  length.  Patient  stood  operation  well.  There  was  very 
little  hemorrhage  from  the  cautery  cuts.  The  catheter  was 
not  required  after  the  operation. 

On  the  day  following  the  operation  there  was  a  temporary 
suppression  of  urine,  which  was  relieved  by  subcutaneous 
infusions  and  digitalis. 

Dec.  13.  Patient  has  done  well.  Urine  voided  freely, 
often  300  c.  c.  at  a  time.  Eesidual  urine  0.  Cystitis  improv- 
ing.    Result  excellent. 

Revieiving  the  eight  cases  reported  in  full,  we  find  four 
cases  (III,  IV,  VI,  VII)  in  which  blade  No.  3  was  used. 
All  of  these  were  fairly  large  hypertrophies  of  both  lateral 
lobes  and  median  portion,  and  were  suitable  cases  for 
Freudenberg's  instrument. 

In  two  cases  (I  and  VIII)  blade  No.  2  was  used.  In  both 
of  these  the  prostate  was  very  slightly  larger  than  normal, 
as  shown  by  rectal,  instrumental  and  cystoscopic  examina- 
tions, but  in  both  of  these  cases  there  was  marked  evidence 
of  obstruction  and  the  cases  urgently  needed  operation.  In 
both  cases,  however,  incisions  made  with  Freudenberg's  in- 
strument would  probably  have  penetrated  beyond  the  con- 
fines of  the  prostate,  but  the- operations  were  performed 
safely  with  blade  No.  2  of  our  instrument. 

In  two  cases  (II  and  V)  blade  No.  1  was  used.  In  both 
the  obstruction  was  caused  by  a  very  small  median  bar,  asso- 
ciated with  complete  atrophy  of  the  lateral  lobes  (after 
castration)  in  one  case  and  lobes  of  normal  size  in  the  other. 
In  these  cases  the  amount  of  tissue  beneath  the  instrument 
was  so  small  that  we  feared  to  use  even  blade  No.  2.  In 
another  case  (not  here  reported)  the  enlargement  consisted 
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in  two  very  large  lateral  lobes,  associated  with  a  complete 
absence  of  median  bar,  the  urethra  skirting  the  posterior 
surface  of  the  prostate  and  the  amount  of  tissue  between 
the  rectum  and  a  sound  in  the  prostatic  urethra  being  very 
small.  In  this  case  we  used  blade  No.  3  for  the  lateral 
lobes  and  blade  No.  1  for  the  posterior  cut. 


I  have  not  as  yet  used  blade  No.  i,  and  hardly  think  it 
will  often  be  necessary  except  to  attack  a  single  very  great 
hypertrophy  of  one  lateral  lobe.  I  have,  however,  seen 
several  tremendous  general  hypertrophies  in  which  it  would 
have  been  necessary. 


As  to  the  efficacy  of  the  Bottini  operation,  of  which  I  was 
myself  at  first  very  skeptical,  my  experience  (now  of  41 
operations)  forces  me  to  testify  decidedly  in  its  favor. 

In  41  cases  I  have  had  three  deaths,  all  men  in  very  bad 
condition  before  operation,  and  two  with  pyonephrosis. 
Fifteen  patients  were  over  seventy  years  of  age,  three  over 
80,  and  among  these  there  have  been  no  deaths,  and  all  but 
one  have  been  cured  of  the  prostatic  obstruction.  Of  thir- 
teen patients  who  had  to  use  the  catheter,  there  is  only  one 
who  still  requires  it,  and  this  one  is  considerably  improved. 
Some  of  my  cases  are  of  too  recent  date  to  show  the  ultimate 
results,  and  these  I  will  reserve  for  a  later  publication.  T 
am  still,  however,  of  the  opinion  (from  an  experience  of  in 


prostatectomies)  that  in  certain  cases,  e.  g.,  men  between  45 
and  60,  in  good  condition,  and  with  easily  enucleable  enlarge- 
ments, a  complete  prostatectomy  is  a  very  safe  operation,  and 
certain  as  to  lasting  results,  though  I  must  say  the  effects  of 
the  Bottini  operation  seem  to  be  also  permanent.  Time, 
careful  study  of  cases  (especially  with  the  aid  of  the  cysto- 


seope)  and  long-continued  observation  after  operation  can 
alone  determine  the  applicability  and  the  limitations  of  the 
principal  operations  for  the  treatment  of  prostatic  hyper- 
trophy. 

In  closing  the  paper  I  cannot  too  strongly  urge  that  the 


Bottini  operation  should  be  performed  in  accordance  with 
the  character  of  the  prostatic  obstruction  as  found  by  ex- 
haustive examination  as  previously  outlined.  There  is  no 
doubt  but  that  a  perfunctorj'  performance  of  the  operation 
with  one  blade  for  all  cases,  and  one  cut  directed  posteriorly 
and  one  laterally  on  each  side,  while  perfectly  satisfactory 
in  a  large  number  of  cases,  is  insufficient  in  some  and 
dangerous  in  others. 

As  shown  by  the  writer  in  another  paper,'  when  a  decided 
median  lobe  (more  or  less  pedunculated)  is  present,  the 
ordinary  operation  is  entirely  inadequate,  as  the  posterior 


'  Mouatsberichte  fiir  Urologie,  Jan.,  1001. 
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cut  will  generally  pass  to  one  side  of  the  median  lobe  and 
leave  it  to  continue  its  obstructive  work  [see  Figs.  8,  9,  10].' 
If,  however,  the  cuts  be  so  made  as  to  pass  obliquely  across 
the  base  on  each  side  of  this  projecting  lobe,'  I  have  sho\yn 
that  this  lobe  may  be  dropped  back  out  of  the  way  and  a 
rapid  atrophy  induced  by  thus  cutting  off  most  of  its  blood- 
supply  [as  in  diagrams.  Figs.  11,  12,  13].  This  has  been 
abundantly  proved  in  five  cases,  some  of  which  were  entirely 
unaffected  by  the  usual  three  incisions  and  the  prostatic 
obstruction  immediately  removed  by  the  incisions  described 
above. 

The  eases  outlined  above  serve  to  show  the  selection  that 
may  be  made  in  some  forms  of  hypertrophy  as  to  the  size 
of  blade  to  use,  and  as  to  the  length  of  incisions,   their 


'To  be  more  explicit:  Fig.  S,  shows  the  Y  shaped  urethra  which  is 
present  in  these  middle  lohe  cases,  and  Fig.  9  shows  how  a  metal  instru- 
ment that  has  been  introduced  into  the  bladder  will  pass  to  one  side  the 
middle  lobe,  and  not  remain  on  top  of  it.  Fig.  10  illustrates  a  case  in 
which  I  performed  the  usual  Bottini  operation  with  no  result,  and  a  sub- 
sequent suprapubic  c^'stotomy  showed  the  posterior  cut  on  one  side  of 
the  middle  lobe  as  shown  in  Fig.  10. 

3  This  is  accomplished  by  the  following  manoeuvres  :  Introduce  incis- 
or, draw  beak  up  against  anterior  portion  of  the  prostatic  orifice,  rotate 
instrument  180°  (hugging  the  prostatic  orifice  all  the  while.)  This  will 
bring  beak  into  sulcus  to  one  side  of  middle  lobe.  Carry  the  rotation 
4.5°  further  and  beak  will  lie  obliquely  across  the  base  of  the  middle 
lobe,  ready  for  the  first  cut,  Fig.  11.  By  reversing  these  movements  the 
cut  on  other  side  of  middle  lobe  may  be  similarly  performed,  and  then 
the  two  lateral  cuts  made,  Fig.  12.  Tlie  result  is  shown  in"  Fig.  13,  a 
diagram  from  an  autopsy  specimen. 


number  and  direction.     No  two  cases  are  alike,  and  each 
should  be  a  study  unto  itself. 

As  a  rule,  the  usual  three  incisions — one  posterior  and 
two  lateral — are  entirely  sufficient  for  most  cases,  especially 
those  of  moderate  hypertrophy,  where  with  more  incisions 
the  danger  of  causing  a  slough,  too  large  to  be  passed  per 
urethram,  is  considerable.     The  same  rule  applies  to  middle 


lobe  cases:  unless  the  median  enlargement  is  considerable  the 
single  posterior  incision  should  be  preferred  as  free  from  all 
chance  of  completely  amputating  the  middle  lobe,  and  leaving 
it  to  act  as  a  foreign  body  in  the  bladder.  In  the  choice  as  to 
the  length  of  incisions  and  the  size  of  blade  to  use,  there  is 
considerable  latitude,  and  it  should  always  be  based  on  a 
careful  study  of  the  conditions  present  and  controlled  by 
rectal  touch. 


THE  DISTRIBUTION  OF  ANOPHELES  IN  THE  VICINITY  OF  BALTIMORE/ 

By   Leoxard  K.   Hirshberg  and   Gustavus   C.    Dohhe, 
Slvdcnts  of  Medicine,  Johns  Hopkins  University,  Baltimore. 


In  the  spring  of  1901,  at  the  suggestion  of  Doctor  Thayer, 
a  study  of  the  distribution  of  Anopheles  larvre  infesting  the 
ponds  and  streams  in  and  around  the  city  of  Baltunore  was 
undertaken.  Thayer  and  Lazear  (1)  had  already  found  adult 
Anopheles  at  Sparrows'  Point,  a  suburb  of  Baltimore,  in 
1899.     The  larvje,  however,  had  never  been  found. 

Our  search  for  the  larvae  ultimately  extended  over  the 
whole  of  the  city  and  nearly  all  of  its  suburbs  and  neighbor- 
ing villages.  These  included  Sparrows'  Point,  Chesapeake 
Mills,  Eiver  View,  Orangeville,  Gardenville,  Dickeyvillc. 
Windsor  Heights,  Roland  Park,  Calverton  Heights,  Brook- 
lyn, Middle  Eiver  and  Back  Eiver. 

Along  these  latter  rivers,  which  are  tributaries  of  the 
Chesapeake  Bay,  there  are  scattered  a  number  of  club 
houses,  hotels  and  pleasure  shores,  where  city  people  go  to 
fish,  shoot  and  enjoy  an  outing  during  the  summer  season. 


1  Read  at  the  meeting  of  the  Johns  Hopkins  Medical  Society,  Dec.  10, 


These  places,  therefore,  are  usually  rather  densely  popu- 
lated from  June  until  October. 

It  was  very  interesting  to  note  that  a  very  definite  line 
could  be  drawn  across  the  city,  above  and  to  the  west  of 
which  the  larva?  of  Anopheles  maculipennis  were  rarely  found, 
and  below  and  to  the  eastward  of  which  few  Anopheles 
pnnclipennis  were  ever  taken. 

The  larvjB  of  Anopheles  punctipennis  did  not  appear  until 
about  the  middle  of  July,  while  the  first  Anopheles  maculi- 
pennis were  obtained  on  June  20. 

Wherever  or  whenever  Anopheles  larvsE  were  taken  the 
approximate  number  of  them  per  cubic  metre,  if  possible, 
was  always  estimated  for  the  time  and  the  place.  This 
method,  of  course,  applied  to  a  given  body  of  water,  gives 
no  notion  as  to  their  number  and  distribution.  P'or,  in  the 
backwater  of  the  Chesapeake  Bay,  about  one  hundred  and 
fifty  larvffi  of  Anopheles  maculipennis  were  found  in  one  cubic 
metre,  and  not  another  larval  form  was  found  within  a 
radius  of  one  mile. 
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The  larvEc  were  captured  throughout  the  summer  until 
October  22  in  the  backwater  of  the  Chesapeake  Bay  and 
Patapsco  river  seventy  times;  twelve  times  in  stagnant 
pools;  in  slowly  flowing,  almost  quiet  brooks  and  pools 
twenty  times.  In  marshy  ground  with  very  small  scattered 
patches  of  water,  larv»  were  taken  five  times.  One  An- 
opheles macuKpennis  was  found  in  a  rotting  log  filled  with 
rain  water. 

The  common  bullrush  or  cattail,  Typlia  latifolia,  was  a 
shelter  beneath  which  Anopheles  macuKpennis  was  nearly 
always  found.  Neither  species  of  Anopheles  was  ever  taken 
in  artificial  receptacles  such  as  boxes,  basins,  kitchen  uten- 
sils, flower-pots  or  any  such  vessel  which  might  contain 
water,  although  Drs.  Cassidy  and  Bayne  of  Koland  Park 
found  Anopheles  pimdipennis  in  rain  barrels. 

Larvae  of  Culex  were  found  in  the  same  bodies  of  water 
with  Anopheles  much  more  frequently  than  the  results  of 
other  investigators  would  lead  one  to  suppose.  The  larvas 
of  both  Anopheles  and  C-ulex  occurred  together  in  all  but 
ten  cases  above,  only  a  few  Culex  in  fifteen  instances. 

In  eighty  cases  larva;  were  found  alive  and  thriving  in 
the  same  places  as  fish.  In  several  cases  sunfish,  perch, 
trout  and  gudgeons  could  be  seen  below  the  larva  waiting 
for  food  of  a  larger  sort.  Twice  it  was  our  fortune  to  find 
boys  fishing  near  the  rushes  where  the  larvfe  were  captured, 
and  a  snap-shot  was  taken  by  Dr.  Eldred,  of  Sparrows'  Point, 
who  accompanied  us  on  this  excursion. 

After  several  days  of  heavy  rain,  the  young  forms  of 
Anopheles  larvoe  became  very  numerous.  It  was  also  noted 
that  the  water  about  the  margins  of  petrolized  pools  con- 
tained larvffi  when  they  were  examined  several  days  after  a 
period  of  rainfall.  In  such  cases  the  petroleum  had  collected 
toward  the  middle  of  the  pool  and  appeared  to  be  diminished 
in  amount. 

Although  under  natural  conditions  the  larvte  seem  to  thrive 
very  well  in  the  presence  of  fish  in  some  natural  ponds  and 
rivers,  when  we,  however,  attempted  to  breed  larvae  in  an 
aquarium  in  order  to  test  this  fact,  it  was  quickly  foimd  that 
the  larvae  were  all  eaten  by  the  fish.  This  was  so  even  when 
sunfish  and  perch  were  placed  in  the  aquarium.  Sunfish  and 
perch  only  were  used  for  this  experiment.  Both  species  de- 
voirred  the  larvae,  even  when  well  supplied  with  other  food. 

Of  forty  Anopheles  imagines  captured,  ten  of  which  were 
Anopheles  punctipennis,  and  thirty  Anopheles  maculipennis, 
not  one  contained  sporozoites  or  zygotes.  Only  eight  of 
these,  all  maculipennis,  were  captured  inside  a  hoiise,  the 
persons  in  the  house  being  free  from  malaria. 

The  larvae  were  usually  collected  in  small  bottles  or  fruit 
jars  with  loose  screw  tin  tops,  through  which  sufficient  air 
passed  to  keep  the  larvas  alive.  In  transporting  the  larger 
and  more  nearly  mature  forms  we  often  killed  them  by 
jolting  during  transportation.  The  smaller  forms  rarely 
died  in  this  way.  Nuttall,  Cobbett  and  Strangeways-Pigg 
(2)  call  attention  to  this  fact. 

An  ordinary  white  porcelain  saucer  was  employed  for 
dipping  the  larvae  from  their  pools,  and  in  order  to  avoid 


transferring  an  unnecessary  amount  of  water  into  the  bot- 
tles with  the  larvae,  a  long  pipette  with  a  rubber  bulb 
attached  was  used  to  take  up  the  larvae  from  the  saucer,  as 
recommended  by  the  above  writers  (3). 

When  it  became  necessary  to  wade  out  farther  than  boots 
or  our  bare  feet  and  legs  could  take  us,  the  saucer  was 
placed  in  the  bottom  of  a  long-handled,  shallow  crab  net. 
A  dip  could  be  carefully  made  with  this  and  any  larvae 
easily  detected  over  the  white  surface  of  the  saucer. 

The  color  of  the  larvae  was  usually  black,  biit  this  was  not 
invariably  the  case.  In  four  difl'erent  pools  with  clear 
shallow  water  over  a  fine  sandy  bottom  they  were  almost  the 
color  of  crayfish.  In  two  other  sluggish  streams  with  a  fair 
amount  of  vegetation  growing  in  and  around  the  margins, 
the  larvae  showed  a  distinct  greenish  tint,  even  more  notice- 
able after  being  taken  from  the  stream.  The  green  color 
did  not  seem  to  be  due  to  food  within  the  digestive  tract. 

Occasionally,  in  a  mass  of  larvae,  about  one-quarter  of 
them  showed  a  quadrangular  white  area  in  the  mid-dorsal 
region  of  the  thorax  and  the  third  abdominal  segment. 
This  was  only  observed  in  the  Anopheles  pvtidipennis  series. 
Dr.  Cassidy  first  called  attention  to  this. 

The  larvffi  are  most  commonly  found  around  or  near  the 
margins  of  pools,  etc.  If  there  are  islands  of  algae,  Typha 
latifolia  or  other  vegetation  in  the  middle  of  the  water,  larvae 
are  frequently  at  the  bottom,  in  the  mud  which  accumulates 
about  or  near  the  roots  of  the  rushes. 

Although,  as  has  often  been  stated,  any  passing  breezes 
blow  the  larvae  towards  the  margins  of  the  ponds,  the  fact 
that  they  are  on  the  windward  edge  of  the  bank,  as  well  as 
on  the  leeward  side,  and  are  also  arranged  in  a  radiating 
manner  around  the  sides  of  artificial  receptacles  in  which 
they  are  kept  in  the  laboratory,  cannot  be  accoimted  for  by 
supposing  that  the  wind  causes  them  to  take  such  positions. 

By  carefully  observing  the  larvae  after  they  have  been 
disturbed,  it  can  be  seen  that  their  movements  are  made  so 
rapidly  and  always  tail  first  that  they  are  not  brought  to  a  halt 
until  the  impact  of  their  tails  against  the  sides  of  the  vessel. 
When  all  is  quiet  again,  they  may  be  seen  ranged  about 
the  sides,  radiating  towards  the  centre  of  the  vessel,  head 
first.  The  methods  of  differentiating  larvae  of  Anopheles 
from  the  larvae  of  Ciilex  are  now  so  well  Imown  that  any 
detailed  information  is  quite  unnecessary.  It  may  be  obtained 
from  the  book  of  Dr.  L.  0.  Howard  (4)  or  the  articles  of 
Nuttall  and  Shipley  (5). 

About  the  average  number  of  Anopheles  larvae  brought 
to  the  imago  stage  was  five  in  every  twenty,  or  25  per  cent. 
The  average  length  of  the  larvae  captured  was  2.9  mm., 
although  they  ranged  in  size  from  1  mm.  to  9.3  mm. 

The  average  time  for  the  larvae  to  become  pupae  was 
twenty-two  days  in  July  and  August  with  an  average  tem- 
perature of  28.5°,  and  taken  during  the  day. 

Two  days  was  our  average  time  for  the  pups  to  cast  their 
shells  and  become  imagoes.  It  was  very  difficult  to  keep 
the  adult  Anopheles  in  confinement  even  with  the  most  care- 
ful attention.    One  week  was  the  average  duration  life  of  the 
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adults  during  July  and  August,  and  it  seemed  easier  to  keep 
Anopheles  maculipennis  alive  in  the  cages  than  Anoplieles 
puncHpennis.  One  Anopheles  maculipennis  was  kept  seven- 
teen days,  the  longest  period  of  any  adult  in  our  series 
during  these  warm  months.  Later  in  the  fall  as  the  average 
daily  temperature  fell,  it  was  very  easy  to  keep  the  adults 
for  sixty  days  with  careful  attention. 

The  larvffi  were  always  kept  in  a  large,  well-lighted  and 
ventilated  lahoratory  having  windows  facing  east,  north  and 
west.  The  receptacles  which  contained  the  larvae  were  of 
glass  (and  either  circular,  cylindrical  or  globular  in  shape). 
They  ranged  from  ten  to  thirty  centimetres  in  diameter  aud 
from  five  to  ten  centimetres  in  depth.  Similar  vessels  were 
also  used  for  holding  the  food.  As  the  larvae  increased  in 
size  they  were  placed  in  larger  glass  jars  and  over  these  was 
placed  fine  gauze  mosquito  netting  to  prevent  the  egress  of 
mosquitoes  and  the  ingress  of  house-flies.  Two  vessels  were 
kept  in  a  cage  made  of  wire  screening  of  closely  woven 
meshwork.  This  box  was  thirty-four  centimetres  square  and 
had  been  previously  used  for  caging  mosquitoes  by  Thayer 
and  Lazear. 

Experiments  relating  to  the  food  of  the  larvae  were  tried 
with  the  following  results.  Thus,  as  suggested  by  Man- 
son  (6),  rice  was  added  to  the  water  in  two  instances,  and 
the  rapid  growth  of  bacteria  which  followed  completely  cut 
off  the  supply  of  air  for  the  larvse  by  the  formation  of  a 
thick,  gelatinous  film  of  zooglea  over  the  surface  of  the 
breeding  jars.     The  larva  were  all  killed. 

Cultures  of  B.  laclis  aerogenes,  B.  violaceus,  B.  prodigiosus, 
Pencillium  spores,  B.  subtilis  all  multiplied  rapidly,  so  rapid- 
ly, indeed,  that  the  larvse  could  not  use  them  as  food,  but 
were  in  turn  killed  by  them  or  by  their  products  formed 
from  them. 

The  larva  thrived  best  upon  diatoms,  Spirogyra  and  othei' 
algaj  and  protozoa,  which  are  usually  found  in  the  natural 
habitat  of  the  larva,  and  can  be  collected  along  with  them. 
It  was  found  that  supplies  of  alga  could  always  be  kept  in 
sulficient  quantities  to  last  for  days  if  they  were  cultivated 
and  thrown  in  aquaria  containing  no  mosquito  larva.  This 
was  very  convenient,  inasmuch  as  it  became  necessary  to 
change  the  water  frequently  in  warm  weather  and  conse- 
quently required  considerable  numbers  of  them  to  furuisli 
food  for  our  embryo  mosquitoes. 

When  the  imago  left  its  pupal  shell,  immediate  provision 
was  made  to  keep  it  supplied  with  necessary  food.  If  ripe 
fruit  could  not  be  at  once  obtained,  one  of  the  writers  per- 
mitted the  females  to  feed  from  his  blood  until  fresh  bananas 
or  oranges  could  be  furnished. 

Pieces  of  freshly  cut  banana  or  orange  were  kept  in  the 
cages  when  adults  were  present,  and  occasionally  the  females 
were  allowed  to  have  some  human  blood.  The  females 
seemed  to  bite  as  well  during  the  day  as  during  the  night. 

Six  Anopheles  maculipennis  were  permitted  to  bite  the 
blood  of  patients  suffering  from  the  aestivo-autumnal  form 
of  malarial  fever,  in  whom  crescents  had  already  been  dem- 
onstrated.    The  method  employed  was  as  follows:  One  of 


the  newly  hatched  mosquitoes  was  captured  by  placing  a 
■\vide-mouth  test  tube  over  the  insect  while  at  rest,  in  the 
manner  advised  by  Thayer  (7).  The  mosquito  would  rise 
to  the  top  of  the  tube  after  a  time,  and  a  cotton  plug  was 
then  quickly  placed  over  the  mouth  of  the  tube.  The  lobe 
of  the  patient's  ear  was  then  carefully  cleansed  with  alcohol 
and  allowed  to  dry.  The  cotton  in  the  mouth  of  the  tube 
was  then  carefully  replaced  by  the  lobe  of  the  ear.  This 
was  best  done  beneath  the  bed  clothing,  although  it  was  also 
successfully  done  in  one  instance  in  the  open  light  of  day. 
The  female  Anopheles  bores  her  proboscis  into  the  lobe  of  the 
ear  practically  without  the  knowledge  of  the  patient.  Once 
this  occurred  without  disturbing  the  patient,  a  sleeping  boy 
of  sixteen  years.  In  only  one  instance  was  any  complaint 
made,  and  this  in  the  case  of  an  hysterical  female. 

After  Anopheles  had  bitten  the  patient,  it  was  placed  in 
an  incubator  at  a  temperature  of  thirty  degrees  centigrade 
and  allowed  to  remain  there  for  five,  six,  seven  or  eight  days. 

In  none  of  the  six  cases  were  we  able  to  demonstrate 
zygotes  or  sporozoites  in  the  stomach  wall,  body  cavity  or 
salivary  glands.  Fresh  preparations  were  always  employed 
and  the  usual  method  (8)  for  dissecting  the  mosquitoes  was 
carried  out.  A  Leitz  one-twelfth  immersion  lens  was  used 
in  the  microscopic  work.  The  mosquitoes  when  examined 
were  placed  in  normal  saline  solution  on  an  ordinary  slide. 

The  adult  Anopheles  was  often  caught  flying  near  the 
pools  where  larvae  were  found.  This  was  observed  only 
about  dusk.  During  the  day.  Anopheles  was  rarely  found 
and  then  usually  at  rest  unless  disturbed.  The  only  imagines 
caught  inside  of  dwellings  were  females,  swollen  wtih  the 
blood  they  had  imbibed.  They  were  always  sluggish  when 
disturbed  and  easily  captured  on  the  wing.  Anopheles  puncti- 
pennis  was  observed  to  hatch  out  often  during  the  day. 

In  all.  Anopheles  were  collected  one  himdred  and  six  times 
iu  forty-six  different  places;  Anopheles  and  Culex  were  found 
together  ninety-six  times.  In  fifteen  cases  Culex  were  few, 
only  one,  two  or  several  more  being  present.  Fish  occurred 
in  the  same  streams  as  the  larvae  eighty  times.  These  cases 
all  occurred  at  Sparrows'  Point. 

The  inlets  from  the  river  and  bay  at  Sparrows'  Point  have 
their  borders  filled  with  Typha  latifolia.  Among  these 
rushes,  hidden  from  their  enemies,  the  larva  of  Anopheles 
maculipennis  were  found  continuously  from  June  the  twen- 
tieth until  October  the  twenty-second. 

At  Chesapeake  Mills,  about  a  mile  from  Sparrows'  Point, 
stagnant  pools  and  salty  backwaters  are  likewise  alive  with 
the  same  larva.  A  chain  of  Anopheles-irdestei  pools  follows 
a  line  parallel  with  the  tracks  of  the  Pennsylvania  railroad 
from  Sparrows'  Point  to  Chesapeake  Mills.  One  other  pool 
between  Baltimore  and  Chesapeake  Mills  contained  them 
also. 

A  clear,  slowly-flowing  brook  near  Towson  yielded  large 
numbers  of  Anopheles  punctipennis.  Other  small  pools'  of 
water  in  neighboring  places  also  contained  them.  No  adult 
were  captured  in  houses  but  several  males  were  taken  from 
the  thick,  low  foliage  near  the  water. 
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A  small  run  or  brook  near  Govanstown,  on  the  York  Road, 
which  flows  over  a  limestone  bed  sliowed  larvae  of  Anopheles 
punclipennis  in  the  water  of  gullies  and  holes  left  by  the 
receding  stream  after  a  period  of  dry  weather. 

At  lioland  Park  the  larvse  were  found  in  two  stagnant 
pools  thickly  covered  in  places  by  a  green  scum  {Leinna  ?)  (3). 
One  of  these  pools  contained  myriads  of  Culex  larvae 
and  was  situated  alongside  the  principal  thoroughfare. 
Anopheles  larvte  were  also  found  by  Drs.  Cassidy  and  Baync 
(who  carefully  worked  over  the  region  around  Roland  Park) 
in  old  receptacles  containing  water,  in  a  rain  barrel  and  in 
various  pools  and  niarslies.  We  found  them  in  a  stream  not 
far  from  the  railroad  and  also  in  two  very  clear  ponds  near 
a  golf  course  and  in  the  Country  Club  grounds. 

A  stream  running  through  Windsor  Heights  and  Wal- 
brook  contained  a  few  Anopheles  punciipennis,  but  no  Culex. 

At  Calverton,  Anopheles  punciipennis  was  found  only 
once  in  a  stream  of  dirty  water. 

Brooklyn,  Anne  Arundel  County,  yielded  several  small 
streams  with  Anopheles  maculipennis  and  a  great  number  of 
Culex. 

The  Herring  Run,  Jones  Falls,  the  Gunpowder  River, 
Bush  River,  Middle  River  and  Back  River,  were  each  care- 
fully searched  by  one  of  us  without  success,  and  the  entire 
surrounding  country  was  threshed  out  as  mentioned  above. 

It  might  be  of  interest  to  know  that  some  cattle  brought 
from  Queen  Anne's  County  on  one  of  the  excursion  boats 
were  observed  to  have  mosquitoes  hovering  about  them  when 
taken  aboard  about  eight  o'clock  one  evening  at  Queens- 
town.  There  was  one  Anopheles  among  them,  the  species  of 
which  was  not  determined. 

In  conclusion,  then,  we  may  say: 

First.  With  regard  to  the  general  distribution,  that  the 
breeding  places  of  Anopheles  are  found  in  the  suburbs  to  the 
north,  east,  south  and  west  of  the  city.  But  that  Anopheles 
punciipennis  breeds  in  the  higher  sections  of  the  neighbor- 
ing country,  namely,  to  the  north  and  west;  while  Anopheles 
maculipennis  is  to  be  found  where  the  country  is  lower  and 
the  water  salty,  namely,  to  the  east  and  south. 

Second.  Since  the  bite  of  the  mosquito  is  now  known  to 
be  the  source  of  infection  in  malarial  diseases,  the  question 
of  prophylaxis  is  largely  one  of  exterminating  these  insects. 
This   can   only   be   accomplished   by   destroying   the   pools 


already  infested  with  Anopheles  and  by  preventing  the  for- 
mation of  others.  A  moment's  reflection  will  scarcely  be 
necessary  to  show  the  difficulty  of  carrying  out  what  is  now 
at  least,  apparently  a  hopeless  task.  Innumerable  pools  of 
stagnant  water  fed  by  the  ebb  and  flow  of  the  tide  of  the 
Patapsco,  in  the  low  marshy  country  along  the  river  front 
especially  in  the  neighborhood  of  Sparrows'  Point  and  inter- 
mediate places,  offer  an  almost  insuperable  obstacle  to  the 
proper  drainage  of  the  infected  districts.  Nor  does  the 
filling  in  of  the  marshy  places  bordering  on  sluggish  streams 
in  other  places  present  a  more  feasible  solution  to  this  diffi- 
cult problem. 

Third.  In  view  of  these  facts  it  should  be  emphasized 
that  other  means  must  be  adopted  if  the  disease  is  to  be 
stamped  out.  As  Manson  has  well  said:  "  In  propor- 
tion as  the  liability  to  mosquito  bite  is  diminished,  exactly 
in  the  same  proportion  is  the  liability  to  infection  reduced." 
Hence  of  special  importance  is  the  careful  screening  of  doors 
and  windows  by  wire  gauze  or  mosquito  netting  as  suggested 
by  Celli.  Where  this  cannot  be  done,  fitting  the  beds  with 
netting  will  offer  security,  inasmuch  as  most  Anopheles  bite 
at  night.  Again,  persons  already  infected  should  be  pro- 
tected by  screens  to  prevent  infection  of  healthy  mosquitoes 
and  thus  spread  the  disease  broadcast;  inasmuch  as  a  patient 
having  been  infected  in  one  place  may  carry  it  to  another 
and  infect  the  mosquitoes  there. 

Finally,  cases  of  malarial  infection  should  be  reported  to 
the  city  Board  of  Health  just  as  are  the  contagious  diseases; 
and  thus  enable  precautions  against  the  spread  of  malaria 
to  be  carried  out  under  the  proper  supervision. 

We  again  wish  to  express  our  thanks  to  Dr.  Thayer  for 
his  kind  suggestions  and  also  to  Drs.  Cassidy  and  Bayne,  of 
Roland  Park,  and  Dr.  Eldred,  of  Sparrows'  Point,  for  much 
assistance. 
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A  NEW  METHOD  FOR  THE  DEMONSTRATION  OF  THE  FRAMEWORK  OF  ORGANS. 


By  Joseph  Marshall  Flint,  M.  D., 
Professor  of  Anatomy,  University  of  California. 

(From  the  Hearst  Anatomical  Lahoratory  of  the  C^niver.iity  of  California.) 


Although  in  recent  years  much  interest  has  been  taken 
in  the  study  of  the  connective  tissues,  it  is  nevertheless 
true  that  our  knowledge  of  these  important  structures  has 


grown  only  by  small  increments.  The  results  apparently 
have  neither  been  commensurate  with  the  importance  of 
the  questions  involved  nor  the  interest  that  has  been  taken 
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in  them.  Many  anatomists  believe,  moreover,  that  the 
mesoblastic  tissues  as  a  whole  have  scarcely  received  the 
attention  they  deserved,  in  comparison  with  the  relatively 
greater  amount  of  work  that  has  been  done  in  their  ecto- 
and  endodermic  neighbors.  It  seems  probable,  too,  that  the 
sunple  connective  tissues  may  have  a  more  important  role 
in  the  general  economy  than  the  simple  sustentacular  func- 
tion usually  assigned  to  them.  The  probability  of  their 
association  with  certain  physico-chemical  phenomena  of 
secretion,  their  arrangement  to  provide  for  certain  degrees 
of  elasticity,  to  meet  the  stress  and  strain  of  organs,  their 
importance  pathologically,  are  all  suggestive  facts  which 
support  this  view.  For  example,  recent  work  on  the  be- 
havior of  solutions  and  osmotic  phenomena  suggests  the  pos- 
sibility that  the  basement  membranes  of  glandular  acini  as 
well  as  the  cytoplasm  of  the  secreting  cells  may  possess  the 
property  of  semi-permeability.  Now,  when  we  consider  the 
great  results  that  have  followed  the  application  of  the  prin- 
ciples of  physical  chemistry  to  moi'pliological  and  physio- 
logical problems,  it  does  not  seem  improbable  that  we  shall 
be  able  to  revert  to  the  older  theories  of  secretion  and  show 
that  part  of  these  phenomena  are  merely  expressions  of 
simple  physico-chemical  laws,  rather  than  the  result  of  the 
activities  of  cells  under  the  influence  of  secreto-motor 
nerves. 

Many  methods  have,  up  to  this  time,  been  devised  to  show 
the  framework  of  organs  and  the  connective  tissues  of  the 
body,  among  which  may  be  mentioned  those  of  teasing, 
selective  staining,  precipitation,  maceration,  and  digestion. 
All  of  these  methods  have  been,  and  indeed  still  are,  valu- 
able in  the  study  of  the  connective-tissue  framework  of 
various  organs  and  tissues,  but  there  is  little  doubt  that 
the  most  fruitful  results  have  followed  the  use  of  the  several 
destructive  methods,  of  which  tryptic  digestion  is  perhaps 
the  most  effective.  Ewald  and  Kiihne '  were  the  first  to 
iise  this  method  in  separating  elastic  fibres  from  the  reticu- 
lated tissue  of  the  lymph  glands  which  they  supposed  wore 
composed  of  collagenous  fibrils.  Mall,'  in  his  study  of  the 
reticulated  tissues  undoubtedly  made  the  greatest  improve- 
ment in  our  technique  by  digesting  frozen  sections  with 
pancreatin  in  order  to  show  the  retieidated  framework  of 
various  organs.  In  this  way  he  succeeded  in  digesting  all  of 
the  cells  and  connective  tissue  corpuscles,  leaving  the  white 
fibres  and  reticulum  untouched.  After  the  digestion  and 
shaking  to  remove  the  cellular  debris,  these  preparations 
were  mounted  and  stained.  Spalteholz '  succeeded  some- 
what later,  by  means  of  trypsin,  in  digesting  small  pieces  of 
tissue  in  bulk  which  had  previously  been  fixed  and  hardened 
in  graded  alcohols  or  bichloride.  Tissue  thus  prepared, 
sectioned  in  paraffin  and  stained  with  iron  hiematoxylin. 
gives  very  sharp  and  definite  pictures  of  the  connective- 


•  Ewald  and  Kiihne :  Verhandl.  d.  naturh.  med.  Ver.  zn  Heidelb. 
Bd.  1. 

«Mall:  Abhandl.  d.  k.  S.  Ges.  d.  Wiss.,  1900  and  The  .Johns  Hopkins 
Hospital  Reports,  toI.  I. 

3 Spalteholz:   Arch.  f.  Anat.  n.  Phys.  Anat.  Abtli.,  Suppl.  Bd.  1897. 


tissue  framework.  This  procedure  was  very  much  simplified 
later  by  Hoehl,*  who  found  that  he  could,  after  thorough 
fixation  on  the  slide,  digest  thin  sections  which  could  then 
be  stained  and  mounted.  Still  further  improvements  of 
Hoehl's  procedure  were  made  by  Clark,"  who  stained  and 
digested  alternate  sections,  so  that  he  was  able  to  interpret 
more  accurately  by  ordinary  stained  preparations  the 
arrangement  of  the  connective-tissue  framework  in  digested 
sections. 

Somewhat  later  °  it  was  shown  that  the  pictures  obtained 
from  the  digested  frozen  sections  and  the  method  of  piece 
or  slide  digestion  were  practically  the  same,  all  of  the  differ- 
ences, apparently,  depending  on  differences  in  the  methods 
of  preparation.  The  disadvantages  of  the  Spalteholz 
method  lay  in  the  fact  that,  while  the  connective-tissue 
fibrils  were  firmly  fixed  in  situ  by  the  preliminary  harden- 
ing, the  sections  were  so  thin  that  it  was  impossible  to 
follow  them  for  any  distance.  An  adequate  conception, 
therefore,  of  the  course  of  the  fibrils  in  three  dimensions 
could  scarcely  be  formed.  By  the  use  of  Mall's  method  this 
difficulty  was  partially  obviated,  and  yet  the  agitation  of 
the  sections  necessary  to  free  them  from  the  cellular  debris 
often  dislocates  the  fibrils,  so  that  one  could  not  be  abso- 
lutely certain  of  their  course.  Some  method,  therefore, 
was  needed  which  would  combine  the  good  features  of  both 
of  the  others,  one  that  would  not  only  fix  the  fibrils  abso- 
lutely in  the  position  occupied  during  life,  but  would  at  the 
same  time,  show  their  course  for  a  considerable  distance  in 
three  dimensions.  While  working  in  Spalteholz's  laboratory 
and  using  his  method  of  piece  digestion,  the  writer  suc- 
ceeded, by  the  use  of  the  stereoscopic  microscope  and  cleared 
pieces  of  tissue  that  had  been  previously  digested  in  bulk, 
in  demonstrating  beautifully  the  framework  of  certain  or- 
gans in  three  dimensions.  The  procedure,  which  is,  of 
course,  an  extension  of  Spalteholz's  method  of  piece  diges- 
tion, may  be  briefly  described  as  follows: 

For  the  purpose  of  digestion,  the  pieces  of  tissue  may  be 
quite  large,  although  in  order  to  permit  the  free  action  of 
the  proteolytic  enzyme  and  to  facilitate  the  extraction  of 
the  fats,  it  is  scarcely  wise  to  have  them  exceed  3  mm.  in 
thickness.  While  it  is  possible  to  extract  and  digest  pieces 
of  tissue  somewhat  thicker  than  this,  no  real  advantage  is 
gained,  inasmuch  as  the  penetration  of  the  stereoscopic 
microscope  does  not  exceed  this  depth.  It  is  best,  perhaps, 
to  harden  fairly  large  blocks  of  tissue,  and  after  the  harden- 
ing to  cut  them  into  thinner  slabs  with  a  sharp  razor,  so  as 
to  have  two  nearly  parallel  plane  surfaces  on  which  to  use 
the  microscope.  Excepting  the  thickness,  the  other  dimen- 
sions are  immaterial  and  can  be  as  great  as  the  nature  of  the 
tissue  or  the  work  demands.  Of  the  various  fixing  fluids 
adapted  to  this  procedure,  the  mixture  of  Van  Gehuchten 


«Hoehl:  Arch.  f.  Anat.  u.  Phys.  Anat.  Ahth.,  1897. 

s  Clark:  Arch.  f.  Anat.  u.  Phys.  Anat.  Ahth.,  1898. 

SFlint:  Anatomischer  Anzeiger.  Bd.  XVI,  1899;  Contributions  to  the 
Science  of  Medicine,  dedicated  to  Dr.  William  H.  Welch  by  his  pnpils. 
Baltimore,  1900.     The  Johns  Hopkins  Hospital  Reports,  vol.  IX,  1900. 
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is  perhaps  the  best.  It  works  rapidly,  gives  good  cytological 
pictures  and  the  chloroform  it  contains  loosens  up  the  fat 
and  thus  facilitates  the  subsequent  ethereal  extraction.  The 
fluid  is  made  as  follows: 

Glacial  acetic  acid 10  parts. 

Chloroform 30        " 

Absolute  alcohol GO        " 

Very  good  results  can  be  obtained  with  the  corrosive  acetic 
mixture,  by  the  use  of  the  graded  alcohols,  but  tissue  must 
not  be  fixed  in  formalin,  in  fluids  containing  chromic  acid 
or  its  salts,  or  those  in  which  osmic  acid  is  an  ingredient. 
Trypsin  is  powerless  to  digest  tissue  that  has  been  hardened 
in  fluids  containing  any  of  these  reagents.  After  the  fixa- 
tion it  is  best  to  dehydrate  the  tissue  gradually  in  order  to 
avoid  any  possible  shrinkage.  Moreover,  great  changes  in 
the  strength  of  the  alcohols  seem  to  render  the  digestion  of 
tissue  more  difficult.  After  the  dehydration  is  complete 
the  tissue  is  transferred  to  ether,  placed  in  one  of  the  filter 
paper  cups  and  then  dropped  into  the  receptacle  of  a  Soxh- 
let  apparatus  and  is  extracted  for  5  or  6  days  continuously. 
In  Leipzig,  the  experience  with  the  Soxhlet  apparatus  had 
not  been  altogether  satisfactory,  and  several  explosions  led 
them  to  substitute  chloroform  for  ether  in  order  to  escape 
this  danger.  The  chloroform,  of  course,  does  not  burn,  but 
at  the  same  time  does  not  seem  to  extract  the  fats  as  well 
as  ether.  To  overcome  this  dilficulty  the  Soxhlet  apparatus 
can  be  placed  in  a  hood  and  operated  by  means  of  hot  water 
obtained  from  a  Fletcher  heater  situated  in  another  part  of 
the  room,  or  the  heater  may  be  placed  in  the  hood  and  the 
ether  apparatus  erected  in  a  sink.  In  this  way  all  danger  of 
explosions  can  be  obviated  and  the  apparatus  may  be  oper- 
ated day  and  night  with  perfect  safety.  Prof.  Spalteholz 
writes  that  he  now  uses  an  electric  resistance  plate  to  heat 
tlie  ether  flask,  a  method  which  is  at  once  safe  and  economical 
if  the  electric  current  can  be  obtained.  Another  method 
which  involves  the  use  of  electricity  has  been  devised  by 
Prof.  O'Neill,  of  the  Univ.  of  Cal.,  which  is  much  simpler 
than  the  resistance  method  used  in  Leipzig.  The  ether  flask 
is  placed  in  a  snugly  fitting  cylindrical  roll  of  asbestos  board. 
An  ordinary  electric  light  bulb,  which  generates  sufficient 
heat  to  keep  the  ethei  boiling  is  then  inserted  in  the  cylinder 
beneath  the  ether  flask.  Most  laboratories  are,  however,  not 
wired  so  that  the  use  of  the  Fletcher  heater  in  the  manner 
described  above  offers  the  only  escape  from  this  embarrassing 
difficulty. 

After  the  extraction  has  been  progressing  about  a  week 
and  all  of  the  free  fat  is  dissolved,  the  tissue  is  removed 
from  the  apparatus  and  run  down  slowly  through  the 
graded  alcohols.  Owing  to  the  well-known  fact  that  C0„  is 
less  soluble  in  a  mixture  of  alcohol  and  water  than  it  is  in 
either  of  the  two  fluids  alone,  there  is  always  an  evolution 
of  gas  when  they  are  brought  together.  It  is  well,  there- 
fore, to  make  up  the  graded  alcohols  sometime  before  the 
tissue  is  placed  in  them,  as  the  gas  bubbles  become  on- 
tangled  in  the  meshwork  of  the  connective  tissue  and  often 


cause  considerable  annoyance.  After  passing  through  the 
alcohols  the  tissues  are  washed  in  running  water  for  24 
hours,  when  they  are  ready  for  the  digestive  mixture.  The 
pancreatin  of  Parke,  Davis  &  Co.  can  be  used,  but  for  this 
purpose  the  preparation  manufactured  by  Griibler  after 
Spalteholz  is  better  adapted  to  this  use.  From  comparative 
tests  with  weighed  amounts  of  pancreatin  and  fibrin,  it 
appears  that  Griibler's  pancreatin  is  more  potent  and  more 
soluble.  The  resulting  solution,  moreover,  is  almost  color- 
less, which  is  an  important  consideration  in  this  technique, 
as  the  latter  quality  of  the  German  pancreatin  renders  the 
preparations  more  transparent  while  the  former  naturally 
makes  the  digestion  quicker  and  more  effective.  Only  a 
small  quantity  of  the  pancreatin  need  be  used.  In  general 
enough  to  cover  the  end  of  an  ordinary  scalpel  handle  dis- 
solved in  100  cc.  of  a  0..5  per  cent  solution  of  sodium  bicar- 
bonate makes  a  very  effective  mixture.  Inasmuch  as  the 
products  of  digestion  inhibit  the  action  of  the  enzyme,  it  is 
better  to  use  a  dilute  solution  of  trypsin  and  renew  it  often 
than  to  make  a  stronger  mixture  and  allow  it  to  act  over  a 
longer  period  of  time.  If  the  fluid  is  changed  every  48  hours, 
good  results,  so  far  as  the  digestion  is  concerned,  are  assured. 
To  prevent  putrefaction  it  is  well  to  use  enough  chloroform 
to  cover  the  bottom  of  the  vessel  in  which  the  digestion  is 
made.  Thymol  accomplishes  the  same  result,  but  has  the 
disadvantage  of  staining  the  tissue  a  dirty  brown,  which 
interferes  considerably  with  the  sharpness  of  the  picture 
obtained  under  the  microscope  after  the  digestion  and 
clearing  are  complete.  During  the  progress  of  the  digestion, 
the  heat  of  the  thermostat  volatilizes  the  chloroform  and 
the  digestion  mixture  becomes  filled  with  small  bubbles  of 
gaseous  chloroform,  some  of  which  often  lodge  in  the  mesh- 
work of  the  connective  tissue  and  cause  the  digesting  organs 
to  float  about  in  the  fluid.  To  avoid  this,  a  small  elevated 
stand  can  be  made  out  of  thick  paper  which  not  only  keeps 
the  tissue  raised  from  bottom  of  the  beaker  when  the  debris 
of  digestion  collects,  but  keeps  the  volatilized  chloroform 
away  from  the  tissue.  A  porcelain  filter  plate  elevated  on 
bits  of  glass  tubing  serves  this  purpose  quite  as  well  as  the 
paper  stand. 

The  fats  which  are  united  to  protein,  of  course,  can  only 
be  e-xtracted  after  the  tissue  has  been  submitted  to  the  action 
of  the  digestive  fluid  so  that  it  is  necessary  to  extract  and 
digest  at  least  twice.  Apparently  the  action  of  the  enzyme 
is  much  more  effective  on  some  organs  than  others,  for  in 
some  cases  the  digestion  may  be  complete  after  a  double  ex- 
traction and  double  digestion,  while  in  others  it  may  be 
necessary  to  repeat  each  process  four  times  before  the  con- 
nective tissue  is  completely  free  from  cellular  matter. 
Among  the  orgaus  that  digest  the  quickest  are  the  thyroid, 
spleen,  lymph  gland  and  lung,  while  the  salivary  glands  and 
pancreas  and  adrenal  digest  with  much  greater  difficulty. 
The  pancreas  itself  is  apparently  more  resistant  to  its  own 
ferment  than  any  other  organ  which  we  have  tried.  This, 
of  course,  applies  to  the  organ  only  after  it  has  been  fixed  and 
hardened,    as    no    experiments    were    made    on    the    fresh 
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pancreas.  In  slide  digestions,  however,  the  enzyme  appar- 
ently acts  with  great  ease,  since,  owing  to  the  thin  sections, 
all  parts  are  freely  exposed  to  the  action  of  the  digestive 
ferment.  In  pieces,  however,  this  distinct  resistance  to  the 
enz)-me  is  noted,  and  even  after  repeated  extractions  and 
digestions  some  debris  remains  embedded  in  the  connective 
tissue  framework.  In  considering  the  effect  of  the  nature  of 
the  tissue  on  the  digestion  we  should  note  perhaps  that  the 
method  works  equally  well  on  pathological  as  well  a.s  normal 
tissue.     The  writer  has,  for  example,  digested  a  tumor  of  the 


exactly  the  form  in  which  it  was  originally  cut.  The  capsule 
and  the  larger  and  finer  processes  of  connective  tissue  stand 
out  distinctly.  All  of  the  form  relations  of  the  organ  are 
distinctly  shown  in  three  dimensions.  The  units  of  struc- 
ture, the  course  of  vessels  and  ducts,  the  relations  of  lobules 
or  follicles  are  preserved  and  yet  rendered  transparent  so 
that  they  can  be  followed  with  ease.  Even  the  basement 
membranes  can  be  made  out  as  a  fine  web  between  the 
limits  of  the  lobules  of  glands  like  the  submaxillary,  parotid, 
sublingual   or   pancreas.     It   is   sometimes   necessary,   how- 


thyroid  which  shows  perfectly  tlie  changes  in  the  framework 
resulting  from  the  pathological  condition  in  the  gland. 

One  can  usually  tell  from  the  appearance  of  the  tissue 
under  the  microscope  when  the  digestion  is  complete.  As 
long  as  any  cellular  debris  can  be  seen  in  the  meshwork  the 
extractions  and  digestions  must  be  continued.  When,  how- 
ever, nothing  but  the  framework  remains,  it  is  thoroughly 
washed  in  distilled  water  and  cleared -with  glycerine.  The 
framework  can  then  be  studied  with  the  stereoscopic  micro- 
scope. A  piece  of  a  digested  organ  forms  in  this  medium 
a   whitish,    refractive,    translucent   block,    which    preserves 


ever,  to  vary  the  light  in  order  to  bring  out  some  of  the 
finer  details.  But  as  a  regular  roiitine,  all  preparations 
should  be  studied  by  means  of  transmitted  and  reflected 
light,  with  both  white  and  black  backgrounds.  In  this  way 
additional  details  or  different  aspects  of  the  same  structure 
are  brought  into  view.  As  an  example  of  the  results  ob- 
tained by  this  method,  the  accompanying  drawing  of  a 
digested  preparation  of  the  thyroid  is  given.  One  can  note 
the  arrangement  and  shape  of  the  follicles,  the  course  of 
the  larger  blood-vessels  and  their  relations  to  the  units  of 
structure.     Outlining  the  follicles  the  basement  membranes 
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can  be  faintly  seen.  Detailed  observations  on  the  thyroid, 
salivary  glands  and  pancreas,  prepared  by  this  method,  will 
appear  in  a  later  paper. 

After  a  study  of  the  framework  in  three  dimensions  has 
been  made  and  careful  drawings  obtained,  it  is  possible, 
either  on  the  same  or  another  piece  of  the  organ  similarly 
prepared,  to  investigate  the  reticulated  tissue  up  to  the 
highest  powers  of  the  microscope  according  to  the  original 
method  of  Spalteholz.  The  glycerine  is  washed  out  and 
the  tissue  embedded  in  paraffin  and  cut  in  sections  from  4  ^ 
upwards.  Some  sections  can  be  stained  with  iron  haema- 
toxylin,  fuchsin,  nigrosin,  Mallory's  method  or  in  aniline  blue 
alone.  Prepared  in  this  way  the  immersion  lens,  as  was 
first  shown  by  Spalteholz,  gives  the  finest  details  of  the 
arrangement  of  the  individual  fibres  and  the  smaller  fibre 
bundles.  In  some  way,  sections  in  celloidin  give  even  better 
results  than  the  thicker  sections  in  paraffin.  They  can  be 
cut  from  15  to  80  /i  thick  and  stained  with  an  8  per  cent 
solution  of  acid  fuchsin.  Prolonged  washing  in  alcohol 
removes  the  fuchsin  from  the  celloidin  while  the  fibrils  re- 
main deeply  stained.  These  preparations  preserve  a  sugges- 
tion of  the  third  dimension  and  yet  the  fuchsin  stains  per- 
fectly, even  the  single  fibrils. 


This  extension  of  Spalteholz's  original  method  yields  some 
fruitful  results  in  the  study  of  the  framework  of  organs, 
because  it  fills  a  distinct  gap  which  has  hitherto  existed  in 
our  technique  on  the  connective  tissues.  It  is  a  tedious 
method  at  best,  for  it  is  difficult  to  get  good  preparations  in 
less  than  a  month;  indeed  some  of  the  writer's  preparations 
were  extracted  and  digested  alternately  for  nearly  three 
months.  For  rapid  work  Mall's  frozen-section  method  will 
still  be  of  service  to  us,  and  the  methods  of  Spalteholz  and 
his  pupils  will  always  be  required  in  studying  the  framework 
of  an  organ  in  order  to  give  us  control  pictures  in  ordinary 
stained  preparations. 

Explanation  of  the  Figuee. 

Fig.  1.  Framework  of  the  hujnan  Gl.  thyreoidea  from  a 
male  about  45  years  of  age.     X13. 

The  preparation  does  not  include  a  portion  of  the  capsule, 
but  is  cut  from  the  middle  of  the  gland.  The  follicles 
closely  packed  together  are  separated  from  each  other  by 
the  basement  membranes  and  a  slight  amount  of  inter- 
follicular  connective  tissue.  The  course  of  the  vessels  can 
be  followed  into  the  depths  and  the  shape  of  the'  super- 
imposed follicles  easily  made  out. 


THE  TOXIC  EFFECT  OF  ALCOHOL  ON  THE  GANGLION  CELLS  OF  THE  RETINA.^ 

ABSTRACT. 
Bt  Haert  Feiedenwald,  M.  D.,  Baltimore. 


Ward  A.  Holden,  in  1899,  reported  that  he  had  given  a  dog 
methyl  alcohol,  had  produced  amblyopia  and  on  examining 
the  retina  by  Nissl's  method  had  found  sufficient  evidence  of 
degeneration  in  the  ganglion  cells  to  lead  him  to  the  con- 
clusion that  it  is  this  degeneration  that  produces  the  am- 
blyopia. Since  then  Birch  Hirschfeld  has  investigated  the 
effect  of  methyl  alcohol  (as  well  as  that  of  a  number  of  other 
poisons).  He  experimented  on  rabbits  and  on  chickens,  and 
gave  sufficiently  large  doses  to  produce  intoxication.  The 
animals  rapidly  lost  weight  and  soon  died.  The  retinae  all 
showed  marked  signs  of  degeneration  in  the  ganglion  cells, 
and  in  one  case  changes  were  found  in  an  optic  nerve  very 
suggestive  of  the  lesion  observed  in  man  in  chronic  alcohol 
and  tobacco  amblyopia.  Objection  has  been  raised  against 
accepting  these  experimental  results  on  animals  as  necessarily 
identical  with  the  effect  of  chronic  alcohol  poisoning  on  man, 
and  the  differences  in  the  clinical  features  of  acute  methyl 
alcohol  and  of  chronic   ethyl   alcohol   blindness  have  been 


•Paper  read  at  Neurological  Section  Med.  and  Cliir.  Faculty  of  Mary- 
land, Dec.  13,  1901. 


pointed  out.  In  order  to  obviate  these  objections  the  writer 
used  various  forms  of  alcohol  in  smaller  doses  over  an  ex- 
tended period  (almost  four  months).  Pure  and  commercial 
methyl  alcohol,  absolute  ethyl  alcohol  and  essence  of  Jamaica 
ginger  made  of  95  per  cent  ethyl  alcohol  were  employed,  and 
the  animal  selected  was  the  rabbit.  The  period  of  experi- 
mentation was  sufficiently  long,  as  was  shown  by  the  high 
degree  of  cirrhosis  of  the  liver  found  in  the  rabbit  fed  with 
absolute  ethyl  alcohol.  The  animals  were  all  in  apparently 
good  health  when  killed. 

The  effects  of  all  four  substances  were  alike.  The  retinal 
ganglion  cells  showed  marked  degeneration  and  the  inner 
and  outer  nuclear  layers  were  less  affected.  It  was  evident 
that  methyl  and  ethyl  alcohol  act  similarly  on  the  retina  in 
chronic  poisoning,  and  that  the  degenerative  changes  pro- 
duced by  chronic  alcohol  poisoning  are  similar  to  those  found 
by  Holden  and  by  Birch  Hirschfeld  in  acute  methyl  alcohol 
poisoning. 

These  experiments  are  the  first  in  which  ethyl  alcohol 
has  been  used,  as  well  as  the  first  in  which  degenerative 
changes  have  been  demonstrated  in  chronic  alcohol  poisoning. 
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October  7,  1901. 

Exhibition  of  Medical  Cases,  Primitive  Splenomegaly  with 
Auivmia,  Cirrhosis  of  the  Liver  and  Jaundice.— Banti's 
Disease.    JUk.  Oslek. 

We  have  been  much  interested  of  late  in  eases  of  enlarged 
spleens,  occurring  independently  of  leukemia,  malaria  and 
the  chronic,  passive  congestion,  such  as  occurs  in  cirrhosis 
of  the  liver  and  diseases  of  the  heart.  Our  cases  may  be 
divided  into  four  groups:  1.  Cases  of  enlarged  spleen  in 
otherwise  perfectly  healthy  persons  who  have  no  marked 
ana3mia,  and  who  suffer  only  with  the  mechanical  discomfort 
of  the  greatly  enlarged  organ.  2.  Cases  with  changes  in  the 
blood  not  imlike  those  of  pernicious  angemia.  In  one  in- 
stance the  enlai'ged  spleen  disappeared  under  treatment  but 
the  woman  relapsed  a  year  later  and  died.  Several  of  our 
cases  of  enlarged  spleen  in  young  children  come  in  this  group. 
3.  Primitive  spleno-megaly  of  long  diu-ation — 8,  10  or  13 
years — with  an  anaemia  of  the  chlorotic  type,  a  special  ten- 
dency to  hemorrhages,  particularly  from  the  stomach,  and 
in  some  cases  with  pigmentation  of  the  skin;  and  4.  A  group 
of  cases  with  aneemia,  enlarged  spleen,  cirrhotic  liver  and 
jaundice.  This  last  group  of  cases  was  studied  by  Banti  and 
the  condition  is  sometimes  called  by  his  name.  The  case 
before  you  is,  I  believe,  a  good  illustration  of  this  variety. 

The  woman  is  40  years  of  age,  and  came  in  complaining 
of  swelling  of  the  abdomen  and  legs  with  pain  in  the  back. 
She  had  suffered  the  usual  infantile  and  infectious  diseases 
and  had  pneumonia  8  years  ago.  Eleven  years  ago  she  had 
malaria  for  the  fu'st  tilne  and  then  for  four  successive  yeai's 
had  chills  in  spring.  The  tumor  in  the  abdomen  has  been 
present  since  the  first  malarial  attack.  During  the  fii'st  four 
years  it  grew  but  has  not  increased  in  size  since.  When 
admitted  August  3,  1898,  the  tumor  measured  17  cm.  and 
she  had  ascites.  Blood  examination  then  showed  hfemoglobin 
4?  per  cent,  red  cells  3,500,000,  leucocytes  2500.  When 
discharged  September  30,  the  haemoglobin  had  risen  to  50 
per  cent,  the  red  cells  to  3,500,000  and  the  leucocytes  re- 
mained about  the  same.  The  patient  entered  the  hospital 
again  September  30,  of  this  yeai',  having  been  fairly  well 
and  able  to  work  during  the  interval.  Jaundice  had  existed 
for  about  a  month,  and  for  two  weeks  before  admission  she 
had  headache  and  oedema  of  the  feet  and  legs.  On  admission 
there  was  a  moderate  ascites.  The  edge  of  the  liver  could  be 
readily  felt  and  was  evidently  cirrhotic;  the  spleen  extended 
18  cm.  from  the  left  costal  margin  and  15.5  in  width.  The 
blood  examination  was  interesting  when  contrasted  with  that 
'  of  8  years  ago.  The  hemoglobin  was  75  per  cent,  the  red 
cells  5,760,000  and  the  white  cells  4370.  She  has  a  few  of 
the  papillary  angiomata  of  the  eyelids. 

That  she  has  cirrhosis  of  the  Uver  in  addition  to  the  chronic 
enlargement  of  the  spleen  is,  I  think,  most  probable. 


The  cases  belonging  under  group  3,  discovered  accidentally, 
are  apt  to  be  mistaken  for  ovarian  tumors,  in  fact,  in  some  of 
the  early  cases  of  removal  of  the  spleen  in  this  country  this 
mistake  was  made. 

Discussion. 

De.  Hunnee. — It  may  be  of  interest  to  state  that  we  have 
a  case  of  this  kind  in  the  wards  now,  about  ready  to  go  home, 
upon  whom  the  diagnosis  of  ovarian  cyst  was  made.  She  was 
39  years  of  age  and  the  tumor  was  discovered  three  years  ago 
after  the  birth  of  a  child.  She  had  no  pai-ticular  discomfort 
from  it  but  complained  of  weakness  and  indigestion  in  addi- 
tion to  the  presence  of  this  enlargement.  On  bi-manual 
examination  a  large  tumor  was  felt  choking  the  true  pelvis. 
The  notch  was  plainly  felt  and  the  upper  portion  was  con- 
sidered to  be  another  lobule  of  the  cyst,  particularly  as  we 
often  find  dermoids  lying  in  this  position.  At  the  operation 
it  was  found  to  be  an  enlarged  spleen  in  the  pelvis.  Fortu- 
nately, Dr.  Schenk  had  looked  up  the  two  other  cases  that 
have  been  operated  upon  in  our  department  and  knew  that 
neither  had  suffered  any  particular  trouble  following  the  loss 
of  the  spleen,  but  were  living  and  in  good  health,  and  so  we 
removed  this  spleen  and  the  patient  has  done  perfectly  well. 

De.  Oslee. — Were  all  three  of  these  cases  mistaken  for 
ovarian  tumors? 

De.  Hunnee. — The  first  was  diagnosed  as  an  ovarian  cyst, 
and  the  second  was  thought  to  be  a  cystic  kidney. 

Gastrotomy  for  Removal  of  False  Teeth.    Dk.  Finney. 

In  1886  Dr.  H.  Eichardson,  of  Boston,  reported  the  first 
case  of  gastrotomy  for  the  removal  of  a  plate  of  false  teeth 
from  the  lower  portion  of  the  oesophagus.  Shortly  after. 
Dr.  Bull,  of  New  York,  reported  the  removal  of  a  peach 
stone  from  the  lower  portion  of  the  oesophagus  through  a 
similar  incision. 

In  1892  I  reported  in  the  Johns  Hopkins  Hospital 
Bulletin  a  third  case  of  gastrotomy  for  the  removal  of  a 
peach  stone  from  the  lower  end  of  the  oesophagus,  and  two 
years  later  I  operated  upon  a  second  case  almost  identical 
with  the  first.  These  four  cases  all  recovered.  Since  this 
time  many  similar  operations  have  been  reported  in  the 
literature. 

To-night  I  show  a  patient  upon  whom  I  operated  ten  days 
ago  for  the  removal  of  a  plate,  containing  one  false  tooth, 
which  had  been  swallowed  during  sleep.  In  this  case  I  per- 
formed a  preliminary  cesophagotomy,  thinking  it  might  be 
possible  to  remove  the  plate  through  the  oesophageal  wound. 
This  proved  impossible,  however,  because  the  prongs  of  the 
plate,  which  held  it  in  place,  pointed  upwards  as  the  plate 
lay  in  the  oesophagus,  and  prevented  its  being  withdrawn. 
I  could  push  it  do\^Ti,  but  could  not  withdraw  it,  as  those 
prongs  engaged  at  once  in  the  mucous  membrane.  It  was 
lodged  about  the  level  of  or  a  Little  below  the  cricoid  cartilage. 
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Finding  it  impossible  to  withdraw  it,  I  pushed  it  down  as 
far  as  1  could  with  a  pair  of  i'orcups,  and  then  opened  the 
stomach  through  a  median  incision.  With  my  hand  in  the 
stomach,  and  a  linger  through  the  cardiac  orifice,  I  could 
just  touch  the  plate,  but  could  not  remove  it.  I  then  made 
use  of  the  same  procedure  used  in  my  preceding  cases,  namely, 
passed  a  bougie  from  below  upwards  through  the  abdominal 
wound,  the  wound  in  the  stomach,  the  cardiac  orifice,  the 
oesophagus,  and  then  brought  it  out  of  the  patient's  mouth. 
To  the  end  of  the  bougie  a  strong  string  was  tied,  and  to  this 
a  small  sponge  was  attached.  The  sponge  was  then  drawn 
down  through  the  patient's  mouth  into  the  oesophagus  and 
thus  the  oesophagus  was  thoroughly  swept  out  and  the  dental 
plate  brought  down  into  the  stomach,  whence  it  was  readily 
removed  by  the  fingers.  The  stomach  contained  a  large 
amount  of  undigested  food  and  it  was  with  difficulty  that 
the  peritoneal  cavity  was  kept  from  soiling  with  stomach 
contents.  The  stomach  wound,  which  was  about  two  and 
one-half  inches  long,  was  closed  with  mattress  sutures  and 
the  abdomen  closed  without  drainage. 

The  oesophageal  wound  was  also  closed  with  mattress 
sutures,  and  an  iodoform  gauze  drain  carried  down  to  the 
line  of  sutures  and  the  skin  wound  left  open.  There  was  no 
leakage  from  the  oesophagus  at  all  and  the  patient  made  an 
uninterrupted  recovery.  My  first  peach  stone  case  was  com- 
plicated by  a  periesophageal  abscess  which  I  subsequently 
drained  through  the  posterior  mediastinum,  after  resecting 
a  portion  of  one  rib. 

Excision  of  the  Gall  Bladder.    Dk.  Finjsey. 

I  wish  to  report  to-night  foiu-  cases  of  excision  of  the  gall- 
bladder in  which  I  have  made  use  of  a  new  method  of  pro- 
cedure. It  differs  from  other  methods  in  that  one  reflects 
from  the  fundus  of  the  gall-bladder  lateral  flaps  of  the 
peritoneal  and  muscular  coats  of  the  gall-bladder  which  cover 
up  the  raw  area  left  on  the  under  surface  of  the  liver.  The 
steps  in  the  operation  are  as  follows: 

The  gall-bladder  is  exposed  in  the  usual  way  and  the 
peritoneal  cavity  thoroughly  protected  by  a  gauze  packing. 
Parallel  incisions  are  then  made  beginning  at  the  fundus  and 
extending  upwards  toward  the  neck  of  the  gall-bladder. 
These  incisions  should  be  made  on  either  side  far  enough 
from  the  attachment  of  the  gall-bladder  to  the  liver  so  tJiat 
when  the  gall-bladder  has  been  removed  these  peritoneal 
flaps  may  be  replaced  and  thus  cover  completely  the  denuded 
surface  of  the  liver. 

The  incision  should  be  cai'ried  down  only  through  the 
peritoneal  and  muscular  covering  of  the  gall-bladder,  and 
then  with  a  small,  blunt  dissector,  or  the  finger,  the  o-all- 
bladder  can  be  rapidly  separated  from  its  attachments  to 
the  liver.  Toward  the  neck  of  the  gall-bladder  the  reflec- 
tion of  peritoneum  forms  a  mesentery-like  attachment  to 
the  cystic  duct.  The  two  peritoneal  layers  are  so  close  here 
that  they  cannot  readily  be  separated,  so  one  divides  the  fold 
just  as  one  would  divide  the  mesentery  in  an  intestinal  resec- 
tion.    This  dissection  is  carried  up  to  the  junction  of  the 


cystic  and  common  ducts.  Here  a  peritoneal  cuff  is  reflected 
just  as  in  an  apendicectomy;  the  cystic  duct  and  artery  are 
ligated  close  to  the  common  duct,  the  peritoneal  cuff  is  then 
inverted  over  the  raw  end  of  the  cystic  duct,  which  has  been 
treated  in  the  same  way  as  the  stump  of  an  appendix.  The 
free  edges  of  the  peritoneal  flaps  which  have  been  reflected 
on  either  side  from  the  fundus  and  body  of  the  gall-bladder, 
are  then  broiight  together  by  a  few  sutures  and  in  this  way 
the  raw  surface  of  the  liver  is  completely  covered  in.  The 
gall-bladder  is  thus  removed  intact  without  opening  it  and 
without  in  any  way  soiling  the  peritoneal  cavity. 

1  have  made  use  of  a  stitch  or  two  taken  in  the  fundus  of 
the  gall-bladder,  which  serve  very  well  as  retractors  or  han- 
dles to  the  gall-bladder  during  the  necessary  manipulation. 

In  my  last  case  the  operation  was  accomplished  so  quickly 
and  satisfactorily,  and  the  hemorrhage  was  so  insignificant, 
that  1  felt  justified  in  closing  the  abdominal  cavity  without 
drainage.  This  patient  has  made  a  most  satisfactory  re- 
covery. 

Of  course  this  operation  is  best  carried  out  in  those  cases 
in  which  the  gall-bladder  is  distended  and  its  walls  thickened. 
In  two  of  my  cases  the  gall-bladder  was  very  adherent  to 
surrounding  structures,  but  this  interfered  very  little  with 
the  operation.  In  the  case  of  a  contracted  gall-bladder,  the 
steps  of  the  operation  would  have  to  be  modified  somewhat, 
that  is,  in  taking  one's  peritoneal  flaps. 

The  chief  advantages  of  this  operation  over  others  are  that 
the  gall-bladder  is  removed  unopened  and  the  possibility  of 
infection  from  this  source  is  thus  done  away  with.  The  raw 
surfaces  are  covered  over  with  peritoneum,  thus  lessening  the 
danger  of  adliesion.     Drainage  is  unnecessary. 

It  would  seem  as  if  the  analogy  drawn  by  certain  writers 
between  the  appendix  and  the  gall-bladder  was  well  founded; 
the  function  of  neither  organ  is  entirely  understood;  both 
are  fruitful  in  the  production  of  trouble;  both  can  be  dis- 
pensed with  withoiit  any  inconvenience  on  the  part  of  the 
patient. 

The  anatomical  structure  of  the  appendix  and  of  the  cystic 
duct  renders  them  both  amenable  to  the  same  treatment,  that 
is,  ligation  excision  and  investment  of  the  stump  with  peri- 
toneal covering.  In  a  subsequent  paper  upon  this  subject, 
we  propose  discussing  at  greater  length  the  indications  for 
and  advantages  of  cholecystectomy  over  other  operations  iipon 
the  gall-bladder. 

My  four  cases  have  all  made  rapid  and  complete  recoveries. 
In  the  first  three  I  made  use  of  an  abdominal  drain  of  iodo- 
form gauze  carried  down  to  the  stump  of  the  cystic  duct;  no 
leakage  occurred  in  any  of  these  cases.  In  my  last  case  I 
closed  without  drainage.  In  all  four  cases  the  gall-bladders 
were  large  and  distended,  containing  from  one  to  several 
hundred  gall-stones. 

Discussion-. 

Dr.  Halsted. — To  close  the  stump  of  a  cystic  duct  after 
cystectomy  in  such  a  way  that  it  will  not  leak  during  the 
process  of  healing  is  a  matter  which  will  surely  interest  all 
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surgeons  experienced  in  the  surgery  of  the  bile  passages.  A 
biliary  fistula  worries  and  often  weakens  a  patient,  and  re- 
minds the  surgeon  most  unpleasantly  that  the  surgery  of  the 
bile  passages  is  not  a  closed  chapter.  I  cannot  quite  agree 
with  Kehr,  who  well  deserves  to  be  recorded  as  an  authority 
in  this  branch  of  surgery,  that  a  biliary  fistula  after  ectomy 
is  of  so  little  consequence.  Nor  do  I  believe  that  the  drain- 
age of  the  stump  of  the  cysticus  with  the  expectation  of  a 
fistula  is  an  ideal  surgical  procedure.  Furthermore,  from 
our  comparatively  small  experience,  I  should  not  suppose 
that  it  would  be  necessary  to  drain  a  ductus  hepaticus  in 
about  37  per  cent  of  all  operations  for  gall  stones.' 

So  the  temptation  to  close  the  cystic  duct  in  certain  cases 
is  irresistible.  Last  spring,  with  this  object  iu  view,  I  made 
a  cuff  from  the  outer  coats  of  the  cystic  duct,  but  the  cuif 
was  too  short  to  satisfactorily  effect  a  solid  closure  of  the 
ligated  and  sutured  duct.  It  was  my  intention  to  make  this 
cuff  long  enough  at  the  next  cystectomy.  In  the  mean- 
time Dr.  Finney  has  carried  this  plan  to  its  limit  and  has 
enucleated  the  gall-bladder,  as  well  as  the  cystic  duct.  So 
successful  was  he  that  in  one  of  the  two  cases,  which  he 
has  to-night  reported,  he  confidently  closed  the  abdomen 
without  drainage.  Kehr  would  as  confidently  predict  a 
second  operation  for  a  certain  portion  of  cases  so  treated, 
and  last  year  he  still  urgently  recommended  drainage,  not 
only  of  the  wound,  but  also  of  the  bile  passages.  Mayo  Eob- 
son,  in  his  book  "  Diseases  of  the  Gall-Bladder  and  Bile 
Ducts,"  describes  a  procedure  which  probably  embraces  mine 
and  Dr.  Finney's  also.  He  speaks  of  stripping  the  peri- 
toneum from  the  top  and  back  of  the  gall-bladder  and  from 
the  entire  circumference  of  the  cystic  duct,  and  utilizing  this 
coat  to  cover  the  stump  of  the  cystic  duct  in  eases  of  excision 
of  the  gall-bladder.  As  he  could  hardly  make  a  flap  of  peri- 
toneum only,  it  is  likely  that  he  would  do  what  Dr.  Finney 
did  in  the  two  cases  reported  to-night.  It  is  possible  that 
William  J.  Mayo,  in  excising  the  mucous  membrane  of  the 
gall-bladder,  would  take  about  the  same  route  between  the 
coats.  The  thickness  of  the  peritoneo-fibro-muscular  flap 
would  vary  considerably." 

Some  sure  and  simpler  method  must  be  devised  for  deter- 
mining positively  the  presence  of  stones  in  the  ductus  chole- 
duchus  after  excision  of  the  gall-bladder. 

Exhibition  of  Surg-ical  Cases.    Dr.  Follis. 

Case  1. — This  patient,  aged  11,  was  shot  in  the  abdomen 
with  a  22-calibre  revolver  2^  hours  before  admission.  He 
had  taken  a  full  meal  five  hours  before  the  accident.     On 


' "  Of  84  laparotomies  for  gall-stones  there  were  28  simple 
ectomies  and  31  combined  with  drainage  of  the  hepatic  duct." 
— Kehr,  Verhiin.  d.  Deutsch.  Ges.  F.  Chirurg.,  1900,  pp.  172. 

"  In  a  case  recently  operated  upon  by  me,  it  was  so  difflciilt 
to  enucleate  the  g-all-bladder  that  I  twice  entered  it,  before 
and  behind  on  the  same  parallel,  but  could  easily  strip  a  flap 
from  the  cystic  duct;  with  this  I  efEected  a  satisfactory  clos- 
ure, but  1  thought  it  safer  to  drain  down  to  the  stump. 


admission  his  temperature  was  99.4°;  pulse  Hi;  leucocytes 
35,000.  The  woimd  of  entrance  was  at  the  left  of  the  umbil- 
icus and  about  at  the  middle  of  the  left  rectus  muscle.  He 
was  operated  upon  three  hours  and  fifty  minutes  after  the 
injury,  the  incision  being  made  in  the  course  of  the  bullet. 
Considerable  bloody  fluid  was  found  in  the  peritoneum. 
There  were  three  small  perforations  in  the  jejunum  and  the 
bullet  had  gone  through  the  mesocolon  and  lodged  some- 
where posteriorly.  The  three  perforations  were  sutured,  the 
general  peritoneal  cavity  was  wiped  out,  and  a  piece  of  iodo- 
form gauze  was  left  at  the  point  from  which  some  hasmor- 
rhage  seemed  to  arise.  The  bullet  was  not  foimd.  He  was 
very  much  shocked,  and  aiter  the  operation  the  pulse  reached 
160.  For  the  first  five  or  six  days  he  was  in  a  precarious 
condition.  He  was  given  infusions,  stimulating  enemata,  and 
strychnia.  Nothing  was  given  by  mouth  until  after  the 
bowels  had  moved  spontaneously,  on  the  fifth  day.  Only 
Liquids  were  given  until  the  tenth  day,  when  soft  diet  was 
allowed.  He  made  a  very  good  recovery.  Only  three  per- 
forations were  found  at  operation,  but  there  was  probably  a 
fourth,  which  took  care  of  itself.  An  X-ray  photograph 
taken  after  the  operation  showed  the  bullet  embedded  in 
the  psoas  region. 

Case  2. — This  patient,  a  German,  aged  ?1  years,  was  ad- 
mitted on  September  1,  with  a  strangulated  right-sided  in- 
guinal hernia,  which  had  never  previously  been  strangulated. 
Strangulation   had   occurred  twelve  hours   before  entrance. 

The  general  condition  of  the  patient  was  good;  pulse  70; 
temperature  100°;  leucocytes  14,000.  While  preparations 
were  being  made  for  operating,  his  feet  were  elevated  and 
an  ice  bag  appUed  over  the  tumor.  Two  doses  of  morphia 
were  given,  as  a  preliminary  step  to  cocaine  ansesthesia. 
Under  local  anesthesia,  cocaine  1-1000,  an  incision  was  made 
in  the  right  inguinal  region.  The  aponeurosis  of  the  external 
oblique  was  divided,  and  the  ileo-inguinal  nerve  was  found, 
cocainized,  and  divided.  A  large  mass  of  indurated  omentum 
was  found  in  the  sac,  together  with  a  loop  of  gangrenous 
small  intestine  24.  cm.  in  length.  The  constriction  was  re- 
lieved, and  the  loop  of  strangulated  bowel  with  seven  or 
eight  cm.  of  good  intestine  on  each  side  was  brought  out  and 
left  on  the  al.'dominal  wall.  Gauze  was  packed  loosely  about 
this.  This  was  done  to  see  whether  the  bowel  would  clear 
up,  as  had  happened  in  two  cases  of  Dr.  Mitchell's,  in  which 
the  bowel  seemed  in  bad  condition  at  the  time  of  operation, 
but  which  after  twenty-four  hours  he  was  able  to  replace. 
After  twenty-four  hours  the  bowel  appeared  green,  and  a 
resection  was  done  and  an  end-to-end  anastomosis  made, 
using  Dr.  Halsted's  rubber  bag.  This  procedure  was  carried 
out  entirely  outside  the  general  peritoneal  cavity,  which  was 
walled  off  by  gauze  and  24-hour  adhesions.  The  field  of 
operation  was  then  cleaned  and  the  bowel  was  replaced  in 
the  cavity,  and  a  small  gauze  drain  inserted  to  point  of 
suture.  This  second  operation  was  done  entirely  without 
anresthesia,  with  the  exception  of  two  ^  gr.  doses  of  morphia, 
one  given  an  hour  before,  and  one  at  the  beginning  of  the 
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operation.  The  excision  and  suture  were  entirely  painless; 
but  when  the  parietal  peritoneum  was  manipulated  in  replac- 
ing the  bowel,  the  patient  complained  of  pain.  An  imeveut- 
ful  recovery  followed. 

Since  the  opening  of  the  hospital,  eleven  cases  of  strangu- 
lated hernia  with  gangrene  of  the  bowel  have  been  admitted. 
In  four  of  these  an  immediate  end-to-end  sutm-e  was  done. 
One  of  these  patients  recovered.  Four  other  cases  were 
treated  by  excision  of  the  gangi-enous  portion  of  the  bowel 
and  the  formation  of  an  ai'titicial  aii.us,  with  the  idea  of  doing 
a  secondary  suture  later.  Two  of  these  died  before  the 
second  operation;  the  other  two  died  after  the  anastomosis 
liad  been  made.  In  one  case,  the  strangulated  loop  was 
thought  to  be  viable  and  was  returned  to  the  peritoneal 
cavity,  but  evidently  it  was  not  and  the  patient  died  of  peri- 
tonitis. One  case  of  Dr.  Bloodgood"s  was  treated  like  the 
present  one,  except  that  the  bowel  was  sutui-ed  to  the  parietal 
peritoneum  and  the  general  cavity  was  opened  at  the  second 
operation  before  the  suture  was  done.  This  patient  had  a 
general  anesthetic  at  the  second  operation,  and  died  of 
broncho-pneumonia. 

Discussion. 

Dk.  Finney.— I  would  like  to  report  in  this  connection  an 
interesting  ease  which  is  as  yet  unreported.  I  was  called  about 
three  years  ago  to  see  an  old  lady  with  a  femoral  hernia 
which  had  been  strangulated  for  four-  days.  Her  condi- 
tion was  very  weak  and  precarious  at  the  time.  I  cut  down 
upon  the  hernia  and  found  a  loop  of  intestine,  strangulated, 
black,  and  beginning  to  be  gangrenous.  Her  condition  was 
such  that  1  simply  pulled  the  intestine  out  into  the  wound 
after  having  relieved  the  constriction,  packed  it  about  by 
gauze  and  left  it.  During  the  following  night  she  was  very 
restless  and  vomited  violently,  due,  apparently,  to  the  ether. 

During  her  straining  she  forced  out  two  or  three  feet  of 
small  intestine  into  the  dressing.  This  was  replaced  the 
next  day  by  Dr.  Bloodgood,  in  my  absence,  and  he  then  made 
an  opening  into  the  gangrenous  loop;  this  was  followed  by 
immediate  reHef  of  her  distention.  I  had  not  opened  the 
loop  at  the  time  for  fear  of  soiling  the  peritoneal  cavity, 
intending  to  wait  imtil  protective  adhesions  had  been  formed. 

The  patient  from  this  time  made  an  uninterrupted  re- 
covery, except  after  we  began  to  feed  her  by  the  mouth,  it 
was  noticed  that  in  a  short  while  quantities  of  partly  digested 
food  poured  out  of  the  abdominal  fistula  and  she  began  to 
lose  weight  rapidly. 

Dr.  Pancoast,  the  resident  surgeon  of  the  Union  Protestant 
Infirmary,  of  which  institution  the  patient  was  an  inmate, 
overcame  this  loss  of  intestinal  contents  by  a  very  ingenious 
procedure.  He  inserted  a  rectal  tube  into  the  lower  opening 
of  the  bowel  and  with  a  funnel  inserted  into  the  upper  end 
of  the  rectal  tube,  he,  by  placing  the  patient  upon  her  side, 
caught  the  intestinal  contents  as  it  poured  out  of  the  upper 
opening  in  the  bowel.  In  this  way  he  bridged  over  the 
break  in  the  continuity  of  the  intestinal  canal  with  very 
little  loss  of  intestinal  contents. 


The  patient  at  once  began  to  pick  up  in  weight  and 
strength,  and  after  two  or  three  weeks,  became  quite  strong 
and  robust  again.  I  then  cut  down  upon  the  fistula,  and 
found  that  the  strangulated  loop  of  bowel  had  occurred  in  the 
very  uppermost  portion  of  the  jejunum,  which  explained  the 
patient's  sudden  loss  of  weight. 

I  did  an  end-to-end  anastomosis  with  the  aid  of  Dr.  Hal- 
sted's  rubber  bags,  and  the  patient  made  an  uninterrupted 
recovery,  and  is  now  alive  and  well  some  three  years  after  the 
operation. 

A  Case  of  Labor  in  a  Bicornate  Cterns.    Dr.  Bettmann. 

Mrs.  E.  W.,  aged  35,  without  any  history  of  apparent  de- 
formities in  any  member  of  her  family,  had  given  birth  to 
eight  childi-en  at  term  and  had  miscarried  once.  Three  of 
her  labors  had  been  by  the  occiput  and  four  by  the  breech, 
the  last  two  childi-en  being  born  dead. 

Present  pregnancy. — Kormal  except  for  some  hemoiThage 
throughout  the  last  week.     Pelvis  normal. 

Labor.- — Seen  for  the  first  time  by  the  Out-Patient  Depart- 
ment twelve  hours  after  onset.  L.  S.  T.  T.  Frank  breech. 
What  was  thought  to  be  a  mai-ked  cystocele  protruded  from 
the  anterior  wall  of  the  vagina.  Cervix  was  half  dilated, 
soft  and  non-resistant.  The  breech  was  just  entering  the 
superior  strait.  The  heart  during  the  time  we  were  in  at- 
tendance (four  hours,  circa)  had  been  well  heard  to  the  left  of 
the  umbilicus,  when  suddenly  it  was  discovered  to  be  inaudi- 
ble. Internal  examination  showed  that  the  breech  had 
rotated  into  a  posterior  position,  so  that  the  sacrum  lay 
directly  pai-allel  to  the  sacrum  of  the  mother.  The  cord  of 
the  child  was  palpated  and  was  found  to  be  pulseless.  Ex- 
traction was  imdertaken  in  the  interests  of  the  child,  which 
was  delivered  within  ten  minutes  but  could  not  be  resusci- 
tated. In  the  manipulation,  consisting  of  alternate  traction 
in  each,  given  by  means  of  the  index  finger,  a  pai-tial  vaginal 
septum  about  3  cm.  in  breadth  was  discovered  in  the  middle 
third  of  the  vagina,  running  from  the  anterior  to  the  posterior 
wall  dii-ectly  in  the  mid-line.  The  probable  diagnosis  of 
double  anomaly  o^  the  uterus  was  made,  thus  accounting  for 
the  persistence  of  breech  presentation  and  the  abnormal  rota- 
tion of  this  breech.  The  child  was  a  male  weigliiug  seven 
pounds,  and  showed  at  autopsy  oitly  the  signs  of  intrauterine 
asphyxia.  The  patient  died  36  hours  after  labor.  She  had 
apparently  been  doing  perfectly  well  up  to  within  an  hour 
before  death,  the  only  anomaly  in  the  puerperium  being  re- 
tention of  m-ine  and  a  small  external  hemorrhage  eighteen 
hours  before  death. 

The  autopsy  revealed  a  uterus  bicornis  unicollis,  with  rup- 
ture through  the  lower  uterine  segment  of  the  left  (pregnant) 
cornu,  extending  a  slight  distance  into  the  vagina.  The 
rupture  did  not  extend  above  the  contraction  ring  (which 
was  well  marked),  so  that  the  extravasation  of  blood  result- 
ing therefrom  was  subperitoneal  and  not  intraperitoneal. 
All  of  the  pelvic  connective  tissue  of  the  left  side  was  infil- 
trated with  clotted  blood,  which  also  extended  across  the 
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median  line  and  up  the  rectum  as  high  as  the  sigmoid  flexure. 
All  the  other  organs  were  normal. 

Dr.  Bettmann  then  discussed  the  various  tj'pes  of  double 
anomalies  of  the  uterus,  illustrating  these  by  means  of  dia- 
grammatic charts.  He  spoke  of  the  embryological  and 
obstetrical  significance  of  the  various  types  and  explained 
the  rupture  of  the  uterits  in  his  case  in  the  following  manner : 

The  axis  of  the  pregnant  cornu  deviated  45°  from  the  axis 
of  the  pelvis,  so  that  traction  made  in  the  axis  of  the  pelvis 
exerted  force  directly  against  the  lower  uterine  segment 
instead  of  along  the  axis  of  the  uterus.  The  position  of  the 
tear  upholds  this  theory,  for  it  is  in  the  left  side  of  the  lower 
uterine  segment  (the  left  cornu  being  the  pregnant  one).  At 
the  time  extraction  was  undertaken  the  presenting  breech 
had  not  yet  cleared  the  cervical  rim,  so  that  traction  upon  it 
pulled  it  directly  against  the  lower  iiterine  segment. 

October  21,  1901. 

Dr.  William  Osier  was  elected  President  of  the  Society  for 
the  ensuing  year  and  Dr.  Huiiner  was  re-elected  Secretary. 

Exhibition    of   Medical    Cases,    Post  Typhoid    Insanity.     Dk. 

McCrae. 

This  ease  is  of  considerable  interest  on  account  of  the 
rarity  of  the  condition,  namely,  marked  mental  symptoms 
following  typhoid  fever.  Since  some  of  you  saw  him  in  the 
clinic  last  week  he  is  convalescing  from  the  fever  but  he  is 
still  showing  marked  mental  features.  Briefly  the  history  is 
that  the  patient  was  admitted  on  the  14th  of  September  with 
fairly  severe  s\Tnptoms  of  typhoid.  He  ran  an  ordinary 
course  as  far  as  the  fever  goes  and  is  now  at  the  end  of  the 
sixth  week.  Early  in  the  disease  he  showed  marked  mental 
symptoms,  being  delirious  and  later  suffering  from  delusions. 
This  was  followed  by  a  period  of  melancholia,  but  within 
the  last  48  hours  he  has  again  shown  a  change,  and  this  time 
for  the  better,  so  that  it  looks  now  as  if  he  would  soon 
be  well. 

Various  classifications  have  been  made  of  the  insanities 
following  typhoid  fever.  I  should  find  difficulty  in  putting 
this  case  under  any  of  those  definite  headings.  The  prog- 
nosis is  exceedingly  good,  for  there  is  every  chance  that  his 
mental  condition  will  clear  up  entirely. 

Adherent  Pericardinm. 

This  case  is  shown  not  so  much  on  account  of  the  special 
features  of  the  case  but  rather  as  the  type  of  a  condition 
of  interest  to  us  clinically.  The  reproach  has  often  been 
made  that  the  pathologist  makes  many  of  our  diagnoses  for 
us,  and  possibly  first  on  the  list  of  such  conditions  is  that  of 
adherent  pericardium. 

This  boy  has  a  rather  piizzling  heart.  He  is  19  years  of 
age  and  came  in  complaining  of  shortness  of  breath.  In 
April  of  this  year  he  was  in  a  hospital  at  Harrisburg  witli 
what  he  thinks  was  rheumatism,  but  states  that  he  had 


attacks  of  shortness  of  breath  prior  to  that  time.  He  has 
been  here  now  since  September  27  and  has  made  very  little 
progress.  On  inspection  we  find  some  precardial  biUging 
which  suggests  that  the  illness  has  been  of  longer  duration 
than  the  history  would  lead  one  to  suspect.  The  heart  is 
slightly  enlarged  and  there  are  some  indefinite  and  variable 
murmurs.  He  has  none  of  the  classical  symptoms  of  adher- 
ent pericardium,  but  a  striking  thing  to  my  mind  is  that  he 
has  not  improved  under  treatment  and  that  he  has  a  slight 
systolic  retraction,  about  the  third  or  fourth  interspace,  with 
no  retraction  behind  and  no  fixation  of  dulness. 

In  this  connection  I  want  to  show  a  specimen  from  a 
patient  that  has  been  in  the  ward  within  the  last  few  days, 
and  in  this  case  we  had  been  able  to  follow  the  histoiy  from 
the  onset,  so  far  as  the  heart  symptoms  were  concerned.  The 
man  was  56  years  of  age  and  admitted  in  January  of  this 
year  for  a  sudden  attack  of  acute  pericarditis,  which  was 
regarded  as  idiopathic,  and  at  the  end  of  two  weeks  he  was 
discharged  apparently  well.  He  was  readmitted  in  April 
with  a  history  that  was  significant.  Two  days  previously  he 
had  an  attack  of  shortness  of  breath  with  sudden  pain  and 
dyspnoea.  The  heart  was  slightly  enlarged.  Within  a  few- 
weeks  he  was  again  discharged,  apparently  well,  but  in  June 
he  returned  for  another  brief  stay  and  in  September  he  re- 
turned and  remained  until  his  death.  We  thought  the  man 
had  adherent  pericardium  from  the  attack  of  pericarditis, 
the  acute  onset  of  the  myocarditis  and  the  subsequent  history. 
The  specimen  here  shows  a  generally  adherent  pericardium. 

Now  briefly  to  speak  of  one  or  two  points  in  pericarditis. 
First,  we  must  bear  in  mind  that  pericarditis  means  often  an 
involvement  of  the  myocardium  and  even  of  the  endocardium. 
A  man  who  runs  the  whole  course  of  his  myocarditis  in  6 
months  may  be  spoken  of,  I  think,  as  an  acute  case.  In 
this  specimen  there  was  a  well-marked  myocarditis  as  well  as 
a  pericarditis.  Such  a  case  as  the  patient  had  shown  will 
rarely  be  diagnosed  from  the  physical  signs.  Any  one  look- 
ing at  this  boy  for  the  first  time,  say  a  week  ago,  would  prob- 
ably not  make  the  diagnosis.  It  impresses  me,  however, 
much  the  same  way  as  the  other  case  I  have  referred  to 
which  we  were  able  to  follow  throughout  the  whole  course. 
The  symptoms  are  out  of  proportion  to  any  discoverable 
lesion,  and  he  shows  no  signs  of  improvement. 

Discussion. 

De.  Hued. — It  is  evident  that  in  the  case  shown  of  post- 
typhoid delirium  the  patient  has  suffered  from  a  prolonged 
exhausting  disease  and  the  condition  of  apparent  depression 
following  such  exhaustion  is  not  imusual.  The  mental  facul- 
ties were  evidently  temporarily  exhausted  from  the  delirium 
but  the  state  of  the  patient  is  not  one  of  acute  distress,  such 
as  is  characteristic  of  true  melancholia.  In  some  cases  the 
mental  aberration  of  a  typhoid  fever  patient  is  not  recog- 
nized. In  two  instances  that  have  come  to  my  knowledge, 
patients  who  had  given  no  evidences  of  mental  aberration 
during  the  attack  of  typhoid  fever  made  and  signed  their 
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wills.  Two  or  three  months  after  when  fully  convalescent 
both  were  much  astonished  to  learn  that  wills  had  been 
executed.  Unquestionably  the  mental  state  of  these  persons 
must  have  been  an  unnatural  one  at  the  time  the  wills  were 
made,  yet  it  did  not  attract  the  attention  of  friends  and 
bystanders  or  the  lawyers  who  drew  the  wills. 

Exhibition  of  Pathological  Specimens.    I)k.  MacCali.um. 

The  patient,  a  boy,  entered  the  hospital  in  September, 
having  passed  through  an  indefinite  illness  in  the  Charity 
Hospital  in  New  Orleans  during  the  preceding  winter.  He 
was  deeply  jaundiced,  passed  very  little  urine,  and  that  deeply 
bilestained  and  containing  besides  albumen  and  casts,  lencin 
and  tyrosin.     After  several  days  of  delirium  he  died. 

At  the  autopsy  there  wa.s  marked  ascites  and  the  abdom- 
inal organs  were  very  much  congested.  The  liver,  however, 
showed  tJie  most  extensive  changes.  It  was  very  small,  tough 
and  flabby.  From  the  dorsal  surface  of  the  right  lobe  there 
projected  a  large  dark  green  nodulai"  mass,  and  similar  but 
smaller  masses  could  be  seen  on  the  under  surface.  On  a 
section  through  the  whole  liver  these  stood  out  sharply  from 
the  remaining  substance;  they  had  a  general  lobular  arrange- 
ment, diflFering  from  that  of  a  normal  liver  in  the  great  size 
and  irregularity  of  the  lobules.  The  remaining  liver  sub- 
stance was  grey  brown  in  color,  showed  very  indefinite 
lobulation  and  resembled  that  seen  in  the  condition  of  senile 
atrophy. 

Microscopically  the  nodules  apjieared  to  be  the  most  nearly 
normal  of  the  tissues  found  in  the  liver.  They  appeared  like 
greatly  enlarged  liver  lobules  in  which  the  radiate  order  of 
the  liver  cells  is  much  disarranged,  and  often  the  relations  of 
central  and  peripheral  blood-vessels  were  not  to  be  made  out. 
The  cells  in  these  masses  were  often  very  atypical  in  appear- 
ance. The  remaining  liver  substance  showed  roughly  the 
ordinary  lobulated  appearance,  but  the  liver  cells  were  prac- 
tically lacking,  the  radiate  appearance  of  the  lobule  being 
maintained  by  the  arrangement  of  the  capillaries  and  the 
greatly  thickened  intervening  connective  tissue.  In  the 
periphery  great  numbers  of  newly-formed  gall-duets  wer(> 
visible  branching  from  the  interlobular  gall-ducts  to  push 
into  the  lobule  toward  its  centre.  These  often  anastomosed 
toward  the  centre  and  the  cells  there  had  taken  on  to  a  cer- 
tain extent  the  appearance  of  liver  cells. 

As  it  is  known  that  in  acute  yellow  atrophy  the  destruction 
of  cells  is  marked  on  the  periphery  of  the  lobule,  it  seem;^ 
probable  that  these  must  be  considered  as  entirely  new  formed 
from  the  interlobular  gall-ducts.  The  case  corresponds 
almost  exactly  with  those  described  by  Marchand  and  Stroebc, 
who  explain  the  condition  as  the  result  of  acute  yellow 
atrophy,  recovery  from  which  is  associated  with  attempts  at 
regeneration  on  the  part  of  the  liver,  this  regeneration  being 
carried  out  either  by  the  formation  of  large  nodules  from 
portions  of  the  liver  which  have  escaped  destruction  or  by  a 
diffuse  proliferation  of  the  bile-ducts,  whose  cells  may  reform 
liver  cells  and  take  on  their  functions. 


The  Importance  of  the  Addncted  Position  in  the  Kormal  and 
Weakened  Foot.    Dr.  Sampson. 

(See  January  Bulletin,  1902,  page  8.) 

Discussion. 

Db.  Hukd. — Those  who  have  not  followed  Dr.  Sampson's 
work  will  be  interested  to  know  that  by  means  of  shoes  made 
upon  the  lasts  devised  by  him  a  number  of  physicians  of  the 
Hospital  who  suffered  from  flat  foot,  because  of  constant 
standing  in  the  operating  rooms,  have  found  themselves 
greatly  relieved. 

Pathological  Report  of  a  Fatal  Case  of  Enteritis  with  Anaemia 
Caused  by  Uncinaria  Diiodeualis.     Dk.  Yatks. 

(See  December  Bulletin,  1901,  page  366.) 


November  4,  1901. 
The  meeting  was  called  to  order  by  Dr.  Hurd. 

Indurated    Scrofulous    Erythema,    Exhibition   of   Case.     Dr. 

Gilchrist. 

This  patient  presents  an  eruption  on  the  skin  which  forms 
one  of  a  very  interesting  group  of  diseases.  It  is  a  rare  form 
of  skin  disease  and  I  think  is  the  only  case  we  have  seen  in 
the  dispensary.  The  patient  is  a  young  girl  of  19  years  .who 
applied  for  treatment,  on  the  firet  occasion,  about  30  months 
ago,  when  she  showed  on  the  left  leg  a  chronic  lesion  which 
on  a  cursory  examination  looked  like  a  syphilitic  patch. 
The  lesion  measured  5  by  6  cm.  and  was  of  a  dull  reddish 
color,  very  much  indurated,  and  presented  two  or  three 
punched  out  idcers  with  undeiinined  edges.  There  was  a 
family  history  of  tuberculosis  but  none  in  the  patient  though 
she  was  anaemic  and  much  run  down.  A  guinea-pig  was 
inoculated  with  scrapings  from  the  largest  ulcer  and  the 
animal  died  within  2-i  hours,  but  not  of  tuberculosis.  The 
patient  got  well  under  treatment  by  the  use  of  iodoform 
applied  locally  and  Bland's  pills  given  internally.  She  now 
reappears  with  similar  new  lesions  on  the  right  leg,  one 
patch  being  almost  an  exact  reproduction  of  the  first  lesion. 
A  portion  of  this  ulcer  has  been  curetted  and  guinea-pigs 
inoculated  subcutaneously;  the  animals  are  still  living.  One 
small  ulcer  was  excised  and  the  sections  from  the  tissue  did 
not  show  any  tuberculous  structure,  nor  w'ere  any  bacilli 
found. 

There  is  a  group  of  diseases  of  the  skin,  such  as  lupus 
vulgaris  and  tuberculosis  cutis,  which  can  be  definitely  deter- 
mined to  be  tuberculosis  of  the  skin.  There  is  also  the 
warty  form  of  tuberculosis  which  occurs  on  the  knuckles 
usually  from  inoculation.  Then  there  is  a  second  group  of 
diseases  mentioned  under  a  variety  of  names  with  the  history 
of  tuberculosis  in  the  family  but  where  only  recently  have 
tubercle  bacilli  been  discovered  in  the  local  lesions.  One  of 
this  group  is  Enjihcma  Indure  Scofuleux,  of  which  this  case 
is  a  t}'pical  example.     Quite  recently  McLeod,  of  London, 
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has  demonstrated  the  presence  of  tubercle  bacilli  in  the  tis- 
sues, which  fact  places  this  disease  in  the  first  group.  This 
group  also  contains  the  scrofulous  gumma  with  broken  down 
glands,  lichen  scrofulosorum,  acne  varioloformis,  scrofulo- 
derma and  the  necrotic  granuloma,  a  form  which  has  been 
described  under  many  names,  but  it  seems  to  me  the  nomen- 
clature might  be  very  much  simplified  if  they  were  all 
grouped  under  the  one  heading  of  tuberculosis  of  the  skin 
and  given  different  names  according  to  the  clinical  pictures, 
just  as  we  do  in  the  case  of  ring-worm  where  the  parasite  is 
practically  the  same  but  the  name  differs  according  to  the 
location  of  the  lesion. 

A  Case  of  iEstivo-Autiimnal  Fever  with  Diinsnally  Few  Para- 
sites in  tlie  Periplieral  Circulation.    Dr.  Thayer. 

The  patient  that  I  wish  to  show  you  this  evening  is  a  young 
woman,  18  years  of  age,  who  was  admitted  to  the  hospital  on 
the  8th  of  September.  There  are  no  facts  of  importance  in 
her  family  or  personal  history  excepting  that  in  the  spring 
and  fall  of  1900  she  suffered  from  chills  and  fever.  Five 
days  before  entrance  she  began  to  complain  of  general  malaise 
and  on  the  following  day  had  a  chill.  This  was  repeated  on 
the  succeeding  day,  and  two  days  later  she  took  to  bed.  On 
entrance  the  physical  examination  showed  little  of  import- 
ance; the  temperature  was  100.7°;  the  thorax  and  abdomen 
showed  nothing  remarkable;  the  spleen  was  not  palpable; 
there  was  some  hypogastric  tenderness,  due  probably  to  a 
distended  bladder.  The  colorless  corpuscles  were  reduced  in 
number.  No  malarial  parasites  were  found  after  several  ex- 
aminations. 

The  temperature  fell  gradually,  reaching  a  normal  point 
on  the  12th  of  September,  four  days  after  entrance  to  the 
hospital,  and  remained  normal  during  five  days.  On  the 
17th  it  touched  99°.  On  the  19th  it  rose  again  to  a  point  a 
little  above  99°,  and  on  the  evening  of  the  21st  it  was  a  little 
above  100°.  On  the  22nd  there  was  a  chill  followed  by  fever. 
The  temperature  remained  elevated  somewhat  over  twelve 
hours,  just  how  long  it  is  impossible  to  say  as  it  was  not  re- 
corded with  sufficient  frequency.  At  8  A.  M.  on  the  32nd 
it  was  normal,  but  in  the  evening  it  rose  again  to  101.3°, 
reaching  the  normal  point  on  the  morning  of  the  23rcl. 
Again  on  the  23rd  there  was  a  febrile  paroxysm,  the  temper- 
ature reaching  103°  and  falling  gradually  to  a  subnormal 
point  on  the  evening  of  the  following  day.  During  this  time 
the  patient  complained  much  of  headache  and  of  abdominal 
pains  localized  for  the  most  part  in  the  region  of  the  bladder. 
There  was  retention  of  urine,  necessitating  catheterization. 
Eepeated  examinations  of  the  blood  failed  to  show  malarial 
parasites.  Several  coimts  of  the  leucocytes  were  made,  show- 
ing always  a  subnormal  number.  Over  the  right  clavicle 
there  was  slight  dulness;  the  expiration  was  somewhat  pro- 
longed, and  on  several  occasions  a  few  fine  moist  rales  were 
heard.  Later  there  was  tenderness  in  the  region  of  the 
spleen.  From  the  26th  to  the  30th  there  was  slight,  rather 
irregular  fever  ranging  between  98.-5°  and  101.-5°.  On  the 
2nd  of  October  the  temperature  rose  to  103.2°,  and  on  the 


following  day  it  again  touched  a  point  about  103°,  vai-j'ing 
during  the  next  week  between  normal  and  103°.  The  fever 
continued,  the  temperature  occasionally  remitting  but  never 
falling  below  98.5°  until  the  14th  of  October. 

During  this  period  the  blood  had  been  repeatedly  exam- 
ined without  result,  but  on  the  14th  a  moderate  number  of 
crescentic  and  ovoid  Eestivo-autumnal  parasites  were  found. 
Hyaline  bodies  were  found  on  the  following  day.  Treat- 
ment by  quinine  was  started  immediately — 0.325  (gr.  V) 
every  four  hours.  The  temperature  fell  to  the  normal  point 
on  the  following  day  and  has  remained  normal  or  subnormal 
ever  since.  The  spleen,  which  at  first  was  impalpable,  was 
just  to  be  felt  in  the  latter  part  of  her  illness  and  was  dis- 
tinctly tender  on  palpation. 

No  hyaline  forms  were  noted  after  the  15th  of  October, 
though  two  ovoid  pigmented  bodies — gametocytes — were 
found  on  careful  search  on  the  4th  of  November,  two  days 
before  discharge. 

There  are  several  points  in  connection  with  this  case  to 
which  I  should  like  to  direct  your  attention.  (1)  The  irreg- 
ular and  continuous  fever.  Such  charts,  due  solely  to  malarial 
infection,  are  not  common  in  these  regions;  yet  they  are 
occasionally  met  with  and  the  explanation  is  not  difficult. 

The  remarkable  periodicity  of  the  febrile  manifestations, 
one  of  the  most  striking  sym.ptoms  of  malaria  is,  as  is  well 
known,  especially  marked  in  tertian  and  quartan  infections, 
where  the  paroxysms  occur  with,  almost  clock-like  regularity. 
The  cause  of  this  periodicity  is  intimately  associated  with 
the  life  history  of  the  parasites.  The  tertian  and  quartan 
organisms  exist  in  the  blood  in  great  groups,  all  the  members 
of  which  pass  through  their  life  cycle  in  unison,  the  sporula- 
tion  of  all  the  parasites  in  such  a  group  occurring  within 
relatively  few  hours,  and  the  paroxysms  have  been  shown  to 
be  definitely  connected  with  the  sporulation  of  these  groups 
of  parasites.  Every  now  and  then,  however,  one  finds,  even 
in  tertian  and  quartan  infections,  the  presence  of  a  multi- 
plicity of  groups,  or  a  tendency  toward  lack  of  the  definite 
arrangement  of  the  parasites  in  groups  which,  as  one  might 
expect,  results  in  the  occurrence  of  more  or  less  irregular  or 
continuous  fever.  This,  however,  is  very  unusual  in  tertian 
and  quartan  infections. 

But  in  festivo-autumnal  fever  the  state  of  affairs  is  differ- 
ent. The  majority  of  cases  of  sestivo-autumnal  fever  in  this 
climate  show  well  defined  and  fairly  regularly  intermittent 
fever  with  chills.  In  many  cases,  however,  the  fever  if 
untreated  tends  to  become  continuous  or  irregular.  This  is 
probably  due  chiefly  to  the  development  of  a  multiplicity  of 
groups  of  parasites  or  to  the  spreading  out  of  the  period  of 
sporulation  of  the  existing  groups,  so  as  to  unduly  prolong 
the  paroxysms  until  they  overlap  one  another.  In  sestivo- 
autumnal  fever,  as  has  been  repeatedly  observed,  the  charac- 
teristic stages  of  the  paroxysm  are  often  absent  — "  dumb 
chills." 

It  has  also  repeatedly  been  shown  that  insufficient  treat- 
ment with  quinine  tends  to  disturb  materially  the  regularity 
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of  the  fever.  It  is  not  impossible  that  this  depends  upon  an 
interference  with  the  development  of  some  of  those  parasites 
which  are  not  actually  destroyed,  which  results  in  a  disturb- 
ance of  the  regular  an'augement  in  groups. 

(S)  The  second  point  to  which  I  would  call  your  attention 
is  the  remarkable  scarcity  of  parasites  in  the  peripheral  cir- 
culation. There  was  considerable  question  as  to  the  nature 
of  this  case.  The  suspicious  signs  at  the  right  apex,  as  well 
as  the  natm-e  of  the  chart,  suggested  that  the  fever  might  be 
due  to  an  incipient  tuberculosis.  Typhoid  fever  was  thought 
of  but  was  not  considered  probable. 

Could  such  a  fever  he  due  entirely  to  malaria  without  the 
discovery  of  the  parasites  in  the  blood  on  reasonably  careful 
examinations?  How  are  we  to  account  for  the  gi'adual  dis- 
appearance of  fever  after  entrance? 

A  very  interesting  fact  has  been  developed  on  close  ques- 
tioning of  the  patient,  namely,  that  after  the  first  chill  she 
took  two  doses  of  quinine  of  uncertain  amount.  This,  to- 
gether -(vith  tlic  favorable  conditions,  rest  in  bed,  and  general 
treatment  in  a  hospital,  doubtless  accounted  for  the  tem- 
porary disappearance  of  fever,  and  also,  in  part,  for  the 
absence  of  parasites  on  entrance  to  the  hospital.  The  reduc- 
tion in  the  number  of  leucocytes,  the  clearing  up  of  the 
suspicious  signs  at  the  apex,  and  the  absence  at  all  times  of 
expectoration,  rendered  the  diagnosis  of  tuberculosis  improb- 
able. There  was  little,  on  careful  observation  of  the  ease,  to 
siiggest  typhoid  fever,  and  the  absence  of  Widal  reaction 
even  at  this  late  period  speaks  against  it.  These  facts,  in 
connection  with  the  specific  effect  of  quinine,  leave  little 
doubt  that  the  case  was,  from  beginning  to  end,  due  to 
malarial  infection.  The  great  infrequency  of  the  parasites  in 
the  peripheral  circulation  is  an  extremely  rare  occurrence,  but 
it  is  well  to  recognize  the  fact  that  it  is  a  condition  occasion- 
ally met  with.  In  quartan  fever  the  parasites  are  found  at 
all  stages  of  their  development  in  the  peripheral  blood  as 
well  as  in  the  spleen  and  internal  organs.  In  tertian  infec- 
tions the  state  of  things  is  a  little  different,  in  that  the 
parasites  are  found  during  the  latter  stages  of  development 
with  much  greater  frequency  in  the  blood  of  the  spleen  than 
in  the  peripheral  circulation.  In  the  majority  of  instances 
of  a>stivo-autumnal  fever  this  tendency  is  more  marked,  in 
that  only  young  forms  are  found  in  the  peripheral  circulation, 
and  often  in  cases  where  the  parasites  are  fairly  well  arranged 
in  groups,  few,  if  any,  organisms  are  to  be  found  in  the  peri- 
pheral circulation  during  the  paroxysm.  Biit  there  are  cases, 
like  that  before  us,  in  which  almost  the  entire  cycle  of  devel- 
opment of  the  parasites  takes  place  in  the  internal  organs. 
where  examination  of  the  peripheral  blood,  at  whatever  period 
it  may  be  made,  reveals  but  very  little.  The  same  condition 
may  be  seen — with  great  rarity,  however — in  tertian  infec- 
tions. Happily,  those  instances  of  sestivo-autumnal  fever  in 
which  the  parasites  are  not  to  be  found  in  the  peripheral  cir- 
culation, are  rarely  eases  of  great  severity.  In  the  great 
maiority  of  cases  of  pernicious  fever  the  parasites  are  numer- 
ous in  the  circulatinfl;  blood;  and,  even  in  sestivo-autumnal 


fever,  the  number  of  parasites  in  the  peripheral  circulation 
is  generally  a  fair  index  of  the  severity  of  the  infection. 
But  this  does  not  always  hold.  I  have  recently  seen  a  case  of 
pernicious  malaria  where  death  occurred  during  my  visit,  in 
which  the  number  of  parasites  in  the  peripheral  circulation 
was  moderate — a  parasite  perhaps  in  every  tenth  field.  There 
was,  however,  a  moderate  number  of  characteristic  macro- 
phages, containing  large  masses  of  pigment,  cells  rarely  seen 
excepting  in  very  severe  infections. 

In  all  cases  of  doubt  it  is  wise  not  to  rely  entirely  upon 
examinations  of  the  fresh  blood.  While  examination  of  the 
fresh  specimen  is  usually  the  most  satisfactory  method  of 
studying  the  blood,  it  must  be  acknowledged  that  the  small 
hyaline  forms  of  the  malarial  parasites  are  only  to  be  recog- 
nized by  an  individual  who  is  thoroughly  familiar  with  the 
examination  of  fresh  blood  in  normal  and  pathological  con- 
ditions. The  unskilled  obsei-ver  is  sure  to  be  confused  by  the 
vacuolization  and  decolorization  of  the  red  corpuscles  so  com- 
mon, particularly  in  certain  febrile  and  anasmic  conditions. 
In  such  cases  it  is  better  to  resort  to  dried  specimens  stained 
by  Eomanovsky's  method.'     Any  one  who  has  studied  fresh 


"  In  connection  with  these  remarks  it  may  be  well  to  quote 
Lazear's  (Johns  Hopkins  Hosjjital  Reports,  1901,  Vol.  X,  1), 
description  of  his  method  of  preparing  Nocht's  modification 
of  Eomanovsky's  stain.  The  eosin,  which  gives  the  best  re- 
sults is  that  from  the  Hochts  factory,  either  A.  G.  or  B.  A. 
If  prepared  by  the  following  method  all  good  methylene  blues 
give  satisfactory  results.  "Polychrome  methylene  bhie  is  care- 
fully neutralized.  This  is  done  by  first  adding  dilute  acetic  acid 
until  the  solution  is  acid.  When  litmus  paper  is  dipped  into 
the  solution,  it  is  colored  by  the  methylene  blue,  but  on  the 
margin  of  the  moist  portion  the  acidity  causes  a  red  line  to 
appear.  The  solution  is  now  brought  back  to  the  neutral  point 
by  the  addition  of  more  polychrome  methylene  blue  until  the 
red  line  fails  to  appear  on  the  Vilue  litmus  paper.  The  poly- 
chrome methylene  blue  may  be  obtained  already  prepared.  It 
can,  however,  be  readily  made  by  heating  for  several  hours, 
on  a  water-bath,  a  solution  consisting  of — 

Methylene   blue    1    part. 

Caustic   soda    1   part. 

Water    (distilled)     100   parts 

After  cooling,   the   solution  is  to  lie  filtered. 

To  this  polychrome  methylene  blue  an  equal  quantity  of 
distilled  water  is  added,  and  then,  a  saturated  solution  of  or- 
dinary methj'lene  blue,  until  the  red  color  is  completely  lost, 
the  solution  appearing  simply  blue.  For  this  purpose  about 
one  part  of  the  saturated  aqueous  solution  to  ten  parts  of  the 
diluted  polychrome  solution  will  be  used. 

A  solution  of  eosin  is  now  prepared,  according  to  Nocht, 
by  adding  three  or  four  drops  of  a  one  per  cent  aqueous  solu- 
tion of  eosin  to  one  or  two  cc.  of  water.  This  is  practically 
a  0.2  per  cent  solution;  it  can  be  made  up  in  quantity.  To 
three  or  four  cc.  of  the  eosin  solution,  Nocht  adds  the  methyl- 
ene blue  solution  imtil  the  red  color  disappears.  At  this 
point  a  fine  precipitate  is  thrown  down,  and  a  scum  begins  to 
form  on  the  surface. 

I  found  it  more  satisfactory  to  keep  the  two  solutions  in 
burettes,  as  is  done  by  Bastianelli  and  Bignami.  The  solutions 
may  be  made  in  large  quantity,  and  the  proper  proportions 
in  which  they  should  be  mixed  may  be  determined  once  for  all 
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specimens  and  later  examined  dried  cover-glass  smears  pre- 
pared by  this  method,  mil  acknowledge  that  the  stained  para- 
sites are  much  more  readily  picked  out  than  the  delicate 
hyaline  bodies  in  the  fresh  blood.  It  is  probable  that,  in  a 
case  like  that  before  us,  an  occasional  parasite  would  have 
been  demonstrable  by  this  method. 

(3)  An  important  point  in  connection  with  this  case  is 
the  striking  proof  afforded  by  the  chart  of  the  therapeutic 
value  of  quinine.  Few  things  are  more  impressive  than  the 
instantaneous  and  specific  effect  of  quinine  as  observed  in  a 
case  of  this  nature.  And  in  connection  with  such  a  chart  it 
is  perhaps  fitting  to  emphasize  again  the  fact  that  quinine  is 
a  true  specific — that  wherever  one  may  meet  with  a  case  of 
continued  fever,  no  matter  in  what  part  of  the  world,  if  the 
vigorous  use  of  quinine  be  followed  by  no  definite  break  in 
the  temperature  curve,  the  case  is  not  malarial.  It  has  been 
definitely  proved  that  continued  fevers  which  resist  quinine 
are  due  to  other  causes.  The  diagnoses  of  "  Simple  con- 
tinued fever "  and  of  "  Typho-malarial  fever,"  which  were 
once  so  common  in  this  very  town,  and  are  still,  alas,  only 
too  frequent  in  certain  parts  of  our  country,  all  melt  away 
before  accurate  laboratory  methods,  and  resolve  themselves 
generally  into  plain  typhoid  fever. 

Discussion. 

Dh.  McCeae. — It  is  very  often  a  debated  question  when 
one  has  overlooked  a  condition  whether  one  prefers  not  to 
have  considered  the  possibility  of  it  or  prefers  to  remember 


by  a  few  experiments.  The  methylene-blue  solution  varies  a 
great  deal  in  the  amount  of  the  imknown  nucleus-staining  ma- 
terial which  it  may  contain.  One  solution  may  require  three 
parts  of  the  eosin  solution  to  each  part  of  the  methylene  blue, 
while  another,  made  in  the  same  manner,  may  require  only 
one  part  of  the  eosin  solution  to  three  parts  of  the  methj'l- 
ene  blue.  When  the  proper  proportion  is  once  determined  for 
a  given  solution,  it  remains  constant. 

The  eosin  and  methylene  blue  solutions  should  be  mixed  im- 
mediately before  use,  and  the  mixture  used  only  once.  When 
kept  a  day  or  two,  such  a  mixture  may  sometimes  give  the 
chromatin  stain,  but  always  feebly. 

Nocht  fixed  the  blood-smears  by  placing  them  in  equal  parts 
of  absolute  alcohol  and  ether,  but  I  obtained  my  best  results 
by  treating  with  a  one-fourth  per  cent  solution  of  formalin 
in  95  per  cent  alcohol,  for  one  or  two  minutes.  The  formalin 
may  be  kept  in  10  per  cent  aqueous  solution,  four  or  five  drops 
of  this  being  added  to  10  cc.  of  95  per  cent  alcohol,  just  before 
using. 

Before  placing  the  specimen  in  the  staining  solution,  the 
scum  should  be  carefully  removed  by  means  of  filter  paper. 
It  is  best  to  use  a  staining-dish  with  concave  bottom,  placing 
the  cover-slip  on  the  bottom  with  the  preparation  side  down. 
The  specimen  is  left  in  the  stain  for  from  three  to  twenty- 
four  hours.  The  scum  should  be  carefully  removed  before 
taking  out  the  cover-glass,  as  it  tends  to  adhere  to  the  speci- 
men if  it  comes  in  contact  with  it,  making  the  examination 
difficult  or  impossible." 

The  hyaline  forms  of  the  parasite  appear  as  delicate  blue 
rings.  The  central  part  of  the  parasite  is  occupied  by  a  large 
colorless  nucleus,  at  one  side  of  which  is  a  small  spot  of  chro- 
matin substance  which  takes  a  deep  carmine  violet  stain. 


that  it  was  considered  and  discarded.  The  way  the  temper- 
ature fell  after  admission  made  us  think  it  was  one  of  febri- 
cula.  With  the  onset  of  sudden  chill  and  fever  we  at  once 
thought  of  malaria  and  felt  no  doubt  that  we  had  overlooked 
that  cause  at  first  but  repeated  examinations  of  the  blood 
were  negative.  The  patient  had  definite  signs  at  one  apex, 
there  was  the  continued  fever  with  repeated  sweats  and  she 
was  going  down  hill  very  rapidly,  so  that  I  personally  thought 
the  ease  one  of  tuberculosis,  although  no  tubercle  bacilli 
could  be  found.  It  is  a  reproach  often  brought  against  the 
profession  south  of  Mason  and  Dixon's  line,  that  in  tuber- 
culosis time  is  often  lost  by  treatment  for  malaria,  and  I 
suppose  it  is  only  fair  that  we  should  now  have  a  chance  to 
check  up  a  case  on  the  other  side.  I  did  think  very  decidedly 
that  the  case  was  one  of  tuberculosis  of  the  lungs  with 
secondary  involvement  of  the  peritoneum  as  the  cause  of  the 
abdominal  pain. 

Dh.  Hued. — I  think  it  unwise  to  make  a  diagnosis  of 
febricula  in  the  light  of  an  experience  of  a  physician  who 
had  the  care  of  a  patient  at  a  summer  resort  in  Canada  with 
'a  moderate  temperature  for  10  days.  He  feared  typhoid 
fever,  but  as  the  temperature  only  lasted  10  days  and  the 
patient  seemed  to  get  well  he  thought  he  had  to  do  with  a 
febricula.  He  repeated  the  Widal  test  from  time  to  time 
and  eventually,  after  40  days,  the  reaction  was  secured  show- 
ing that  the  case  had  been  one  of  typhoid  after  all. 

Servoiis  Mauifestatioiis  of  Pernicious  Aiia>mia.     Db.  McCkak. 

Out  of  50  cases  of  pernicious  antemia  in  the  hospital  about 
20  have  shown  nervous  manifestations  of  one  kind  or  another. 
I  have  gone  over  the  cases  with  the  view  of  classifying  the 
nervous  symptoms  but  without  determining  any  definite 
groups.  We  have  at  one  end  of  the  series  the  merely  sen- 
sory disturbances  and  at  the  other  end  complete  paraplegia 
with  loss  of  control  of  bladder  and  rectum.  The  three  cases 
to  be  presented  are  examples  of  different  types. 

Case  1.  The  first  patient  is  a  woman,  aged  38,  who  has 
probably  had  ansemia  for  less  than  a  year.  She  is  an  example 
of  the  minor  manifestations  of  nervous  symptoms,  merely 
numbness  and  tingling.  Her  blood  on  admission  showed 
1,500,000  red  cells  and  they  have  now  risen  to  2,500,000. 

Case  2.  A  very  robust  looking  individual,  but  you  prob- 
ably noticed  as  he  walked  up  that  his  gait  is  somewhat  shuf- 
fling. He  complains  of  pain  about  the  hands  and  feet  and  a 
curious  feeling  of  the  hand,  being  very  thick  and  constantly 
numb.  The  reflexes  are  rather  exaggerated,  his  blood  count 
now  is  almost  normal  with  hemoglobin  of  70  per  cent.  His 
condition  is  one  of  sensory  distm-bance  with  marked  spastic 
condition. 

Case  3.  This  patient  complained  at  the  onset  only  of 
some  tingling  with  pain  in  the  legs  and  weakness.  His  re- 
flexes were  gone;  he  had  difliculty  in  walking,  and  there  was 
fairly  persistent  tingling  with  pain. 

Now  you  see  these  three  cases  show  different  features  and 
that   is  fairly  chai-acteristic  of  all  our  series.     I  think  the 
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predominating  type  has  been  that  of  the  second  case;  a  spastic 
condition  with  marked  sensory  disturbance.  One  may  regard 
these  nervous  manifestations  clinically  under  three  headings. 
First,  there  are  cases  that  during  life  show  no  symptoms  but 
changes  are  found  in  the  cord  post  mortem.  Most  of  the 
cases  where  the  blood  count  has  gone  very  low  show  these 
cord  changes.  In  the  second  group  the  nervous  mauifesta- 
tions  are  secondary,  as  in  the  two  first  cases  you  saw  and 
probably  in  the  third.  The  third  group  are  those  in  which 
the  nervous  manifestations  come  on  first  and  the  anaemia 
follows  secondarily.  I  have  felt  that  possibly  in  regard  to 
the  last  that  they  are  instances  in  wdiicli  the  blood  condition 
had  not  been  recognized  in  the  early  stage.  A  fourth  group 
might  be  added  in  which  certain  nervous  conditions  appear 
primarily  and  associated  not  with  primary  anaemia  but  with 
secondary  anaemia.  We  have  seen  no  case  of  the  kind  here. 
To  speak  briefly  regarding  the  pathologic  findings  in  these 
cases,  they  practically  all  show  involvement  of  the  posterior 
column  and  a  few  show  also  involvement  of  the  lateral 
columns  as  well.  The  cervical  region  curiously  enough 
usually  suffers  more  than  others,  and  as  one  goes  down  the 
cord  the  process  is  less  marked.  Since  improvement  occurs 
in  the  nervous  sjTuptoms  as  the  blood  improves,  I  am  in- 
clined to  think  that  the  ansemia  is  at  the  bottom  of  the 
cord  changes  and  not  that  the  two  conditions  are  due  to  the 
same  cause. 

Exhibition  of  Patient  and  Report  of  a  Case.    Dr.  Hunner. 

The  patient  before  you  is  a  Bohemian  woman,  63  years  old. 
She  entered  the  hospital  28  days  ago  with  a  very  large  cystic 
feeling  abdominal  tumor,  which  we  diagnosed  as  an  ovarian 
cyst.  She  had  noticed  the  tumor  five  months  but  had  suf- 
fered no  symptoms  until  the  past  five  weeks,  during  which 
time  there  had  been  considerable  abdominal  pain  on  the 
left  side.  Two  weeks  before  admission  she  vomited  during 
a  severe  attack  of  pain.  Having  made  a  diagnosis  of  an 
ovarian  cyst  with  probable  malignant  degeneration,  we  made 
a  large  incision,  extending  from  a  point  four  centimeters 
above  the  umbilicus  to  the  symphysis,  intending  to  remove 
the  tumor  without  evacuation  of  its  contents.  On  exposure 
the  tumor  was  found  to  be  covered  by  a  thin  veil  of  omentum; 
and  hanging  from  its  lower  border  was  an  omentum  of  about 
normal  size,  with  many  rounded  and  ovoid  nodules  along  its 
distal  edge  resembling  glandular  metastases.  We  at  once 
decided  that  unless  the  tumor  could  be  easily  removed  we 
would  give  up  the  operation.  To  determine  this  point  the 
tumor  was  rolled  out  of  the  cavity  when  it  was  seen  to  arise 
from  the  region  of  the  transverse  colon  and  to  have  no  pelvic 
attachments.  The  transverse  colon  was  closely  attached 
across  the  under  surface  of  the  tumor  and  it  could  not  be 
determined  whether  this  tumor  arose  from  the  bowel  wall, 
the  mesocolon,  or  the  omentum.  The  splenic  end  of  the 
transverse  colon  dipped  directly  posteriorly  from  the  tumor 
and  was  firmly  fixed  to  the  posterior  abdominal  wall.  The 
hepatic  fle.xure,  however,  was  freely  movable  and  gave  promise 
of  being  easily  canied  across  the  cavity  to  meet  the  splenic 


end.  No  glandular  enlargements  could  be  detected  in  the 
mesocolon  or  above. 

Enucleation  was  begun  by  separating  the  tumor  from  the 
stomach,  the  bridge  of  omentum  connecting  the  two  bodies 
requiring  about  a  dozen  catgut  sutures  for  its  many  large 
vessels.  The  portions  of  omentum  springing  from  the  hepa- 
tic and  splenic  flexures  and  meeting  the  tumor  on  its  sides 
were  next  tied  off  and  cut.  This  left  only  the  vessels  of  the 
transverse  mesocolon  to  be  dealt  with.  By  raising  the  tumor 
and  allowing  light  transmission  one  could  easily  determine 
the  circulation  of  the  bowel  and  the  best  points  for  resection 
on  either  side  of  the  tumor.  Heavy  artery  clamps  were 
placed  on  the  tumor  side  of  the  points  for  resection,  the 
mesenteric  circulation  was  ligated,  and,  after  placing  pre- 
section  sutures,  the  bowel  was  severed  at  both  hepatic  and 
splenic  regions,  and  the  tumor  with  the  attached  transverse 
colon  removed.  An  end-to-end  suture  without  the  use  of 
mechanical  appliances  presented  no  difficulties  except  for  the 
very  short  fixed  splenic  end. 

A  Mitchell-Hunner  mesenteric  suture  was  placed,  and  then 
the  two  sides  of  the  anastomosis  were  successively  built  up 
by  first  bringing  the  mucosa  coat  end  to  end  with  a  fine 
catgut  whipped  suture,  and  immediately  over  each  of  these 
sutures  the  other  coats  were  approximated  by  a  mattress 
suture  of  fine  silk.  A  row  of  intermediate  mattress  sutures 
of  silk  finished  the  anastomosis  in  a  secure  manner.  A  run- 
ning catgut  suture  closed  the  A-shaped  space  in  the  transverse 
mesocolon.  A  small  gauze  wick  was  introduced  through  the 
upper  end  of  the  abdominal  wound  and  carried  down  to  the 
site  of  anastomosis.  The  entire  operation  from  incision  to 
closure  occupied  two  hours  and  fifteen  minutes.  The  patient 
had  lost  practically  no  blood  and  left  the  table  with  a  pulse 
of  96. 

She  made  a  rapid  recovery  without  special  event  until  the 
twenty-first  day,  when,  after  walking  about  the  ward,  she 
complained  of  pain  and  tenderness  in  the  popliteal  space  of 
the  right  leg.  Fearing  phlebitis  we  kept  her  in  bed  with  the 
leg  elevated  for  the  next  two  days,  when  all  symptoms  had 
disappeared.  She  is  now  walking  about  and  ready  to  go 
home. 

The  tumor,  as  you  see,  is  of  the  solid  variety  with  many 
areas  of  cystic  degeneration  and  necrosis.  On  removal  it 
measured  about  30  cm.  in  diameter.  It  rested  upon  the 
transverse  colon  and  was  attached  for  several  centimeters  to 
the  transverse  mesocolon.  The  tumor  surface  between  the 
mesocolon  and  the  stomach  is  covered  by  a  layer  of  omentum, 
so  it  is  impossible  to  say  whether  the  tumor  arises  from  the 
mesocolon  or  from  the  omentum. 

Since  hardening  the  specimen  it  is  readily  seen  that  the 
tumor  has  no  organic  connection  with  the  bowel. 

A  more  minute  pathological  report  will  be  made  later, 
but  on  hurried  microscopical  examination  the  tumor  seems 
to  be  sarcoma. 

Gonorrhoeal    Endocarditis,    Exhibition    of   Specimens.     Drs. 
Harris  and  Johnston. 
(To  be  published  later.) 
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Samuel   Amberg,   M.  D.      An    Uimsnal    Case    of    Spasmus 

Nutans. — Archives  of  Pediatrics,  November,  1901. 
Charles  Eussell  Bardeen,  M.  D.,  and  Warren  Harmon 
Lewis,  M.  D.     Development  of  the  Limbs,  Body- Wall 
and  Back  in  Man. — American  Journal  of  Anatomy,  1901, 
Vol.  I,  No.  1. 
Lewellts  F.  Barker,  M.  D.     On  the  Clinical  Aspects  of 
Plague. — American  Journal  of  the  Medical  Sciences,  Octo- 
ber, 1901. 
Joseph  C.  Bloodgood,  M.  D.     Blood  Examinations  as  an 
Aid  to  Surgical  Diagnosis. — Medical  Neivs,  August  31, 
1901;  Maryland  Medical  Journal,  September,  1901. 
George  Blumer,  M.  D.     The  Bacteriologj-  of  Lobular  Pneu- 
monia, especially  in  adidts.    Proceedings  of  the  New  York 
Pathological  Society,  March,  1901;  also  in  Albany  Medical 
Annals,  August,  1901. 

The  Bacteriology  of  Lobular  Pneumonia,  especially 

in  Adults. — Albany  Medical  Annals,  August,  1901. 
The  Present  Status  of  the  Infectious  Theory  of  Ma- 
lignant Neoplasms. — The  Neiv   York  State  Journal   of 
Medicine,  November,  1901. 

and  Andrew  MacFarland,  M.  D.     An  Epidemic  of 

Noma;  Report  of  Sixteen  Cases. — A7nerican  Journal  of 
the  Medical  Sciences,  November,  1901. 
William  D.  Booker,  M.  D.     The  Early  History  of  the  Sum- 
mer Diarrhoeas  of  Infants. — Archives  of  Pediatrics,  July, 
1901. 
Thomas  R.  Brown,  M.  D.     On  the  Treatment  of  Tetanus, 
with  Report  of  a  Case  that  Recovered  under  Sympto- 
matic Treatment  Alone. — Journal  of  the  Alumni  Asso- 
ciation of  the  College  of  Physicians  and  Surgeons,  Balti- 
more, July,  1901. 
The  Diagnosis,  Aetiology,  Prophylaxis,  and  Treat- 
ment of  Cystitis,  Pyelitis,  and  Pyelonephritis  in  Women. 
— New  York  Medical  Journal,  August  31,  1901. 
The  Practical  Value  of  Blood  Examination  in  Medi- 
cine and  Surgery. — American  Medicine,  October  19, 1901. 
H.  Warren  Buckler,  M.  D.     Care  of  the  Indigent  Tuber- 
culous.— Maryland  Medical  Journal,  August,  1901. 
Haryey  Cushixg,  M.  D.     Concerning  the  Poisonous  Effect 
of  Pure   Sodium  Chloride  Solutions  upon  the  Nerve- 
Muscle  Preparation. — American  Journal  of  Physiology, 
October  1,  1901. 

Haller  and  His  Native  Town. — American  Medicine, 

October  5  and  12,  1901. 
Joseph  Erl anger,  M.  D.  and  Albion  Walter  Hewlett, 
M.  D.     a  Study  of  the  Metabolism  in  Dogs  with  Short- 
ened Small  Intestines. — The  American  Journal  of  Phy- 
siology, September  1,  1901. 


Anaesthetics  in  Heart  Disease. 
the   Medical   Sciences,   August, 


John  M.  T.  Finney,  M.  D. 
— American  Journal  of 
1901. 

and  Louis  P.  Hamburger,  M.  D.     The  Relation  of 

Appendicitis  to  Infectious  Diseases. — American  Medicine, 
December  14,  1901. 
Simon  Flexner,  M.  D.     A  Comparative  Study  of  Dysen- 
teric Bacilli. — Centralblatt  fiir  Bakteriologie  Parasiten- 
kunde  und  Infectionskrankheiten,  Bd.  30,  No.  13. 
The  Pathology  of  Bubonic  Plague. — American  Jour- 
nal of  the  Medical  Sciences,  October,  1901. 
W.  W.  Ford,  M.  D.     Classification  of  Intestinal  Bacteria. — 

Journal  of  Medical  Research,  Vol.  1,  No.  1. 
Thomas  B.  Futcher,  M.  D.     Fusel-Oil  Poisoning,  with  Spe- 
cial Reference  to  the  Copper-Reducing  Substances  Elimi- 
nated in   the   Urine. — American  Medicine,   August   10, 
1901. 

•  Cirrhosis   with   Pigmentation. — The  Journal  of  the 

American  Medical  Association,  September  28,  1901. 
Norman  McLeod  Harris,  M.  D.  and  Warfield  T.  Long- 
cope,    M.    D.     Micrococcus    Zymogenes:     Some    Addi- 
tional Observations  upon  its  Occurrence. — Centralblatt 
fiir  Bakteriologie,  Parasitenkunde  und  Infectionskrank- 
heiten.   Erste  Abt.     Bd.  30,  No.  9. 
August  IIoch,  M.  D.     On  Certain  Studies  with  the  Ergo- 
graph. — The  Journal  of  Nervous  and  Mental  Disease, 
November,  1901. 
William  H.  Howell,  M.  D.  and  C.  E.  Brush,  Jr.     A  Criti- 
cal Note   upon   Clinical   Methods   of  Measuring  Blood 
Pressure. — Boston  Medical  and  Surgical  Journal,  Aug. 
8,  1901. 
Henry  Barton  Jacobs,  M.  D.     The  Treatment  of  Con- 
sumption in  Local  Sanatoria. — Maryland  Medical  Jour- 
nal, December,  1901. 
Walter  Jones,  M.  D.  and  John  Auer.     On  the  Oxidation 
of  Native  Pigments. — The  American  Journal  of  Physi- 
ology, 1901,  Vol.  V,  No.  6. 
Howard  A.  Kelly,  M.   D.     Scratch-Marks  on   the  Wax- 
tipped  Catheter  as  a  Means  of  Determining  the  Presence 
of  Stone  in  the  Kidney  and  in  the  Ureter. — The  Ameri- 
can Journal  of  Obstetrics,  October,  1901. 
Irving  Phillips  Lyon,  M.  D.     The  Clinical  Study  of  the 
Blood.     A  Brief  Guide  to  the  Application  of  Blood  Ex- 
amination to   Medicine  and  Surgery.     Reprinted  from 
Gaylord  and  Aschoff's  Principles  of  Pathological  His- 
tology, American  Edition,  1901,  being  Chapter  XVIII. 
Illustrated    with    one    colored    lithographic    plate,    one 
lieliotype  plate,  and  four  wood-cuts. 
This   is   one   of  the  briefest   (35   pages),   yet   most   complete 
chapters  on  the  principles  and  application   of  blood   examina- 
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tion  to  cUnical  medicine  and  surgery,  that  has  appeared  in 
any  geueral  text-book.  The  first  half  of  the  paper  is  devoted, 
to  a  description  of  the  various  elements  of  the  blood,  the  meth- 
ods and  technique  of  examination,  and  the  general  facts  and 
principles  of  the  physiology  and  pathology  of  the  blood  in 
health  and  disease.  The  second  part  of  the  pai)er  treats  of  the 
special  pathology  of  the  blood  and  describes  in  the  briefest 
form  consistent  with  clearness  the  blood  picture  in  nearly  two 
hundred  different  morbid  affections,  arranged  in  alphabetical 
order,  with  special  notes  under  each  disease  on  differential 
diagnosis.     Iteferences  to  the  literature  are  given  in  footnotes. 

Blood  Exaiumation  Applied  to  Surgery.     Keprinted 

from  talk's  Surgery  by  American  Authors.  Third  Edi- 
tion, I'JOl,  being  Chapter  ill. 
A  brief  chapter  (13  pages)  wi-itten  to  supply  the  surgeon 
with  practical  data  on  the  value  of  blood  examination  for  diag- 
nosis and  prognosis  in  surgical  affections.  The  general  prin- 
ciples and  facts  of  blood  examination  are  first  elucidated  in  a 
systematic  manner  and  then  the  application  of  these  princples 
to  special  morbid  processes  of  surgical  interest  is  described  in 
a  limited  number  of  surgical  affections. 

and  Chakles  Cary,  M.  D.     Pseudomembranous  In- 

llammation  of  the  Mucous  Membranes  Caused  by  the 
rneumococcus.     Keview  of  the  Literature  and  Eeport 
of  a  Case  of  Pneumococcic  Pseudomembranous  Exuda- 
tion on  the  Mucous  Membranes  of  the  Mouth,  Tongue, 
Throat,  Nose,  Eyes,  Glans  Penis,  Anus,  etc.,  Complicat- 
ing Aetite  Lobar  Pneumonia. — Transactions  of  the  Asso- 
ciation of  American  Physicians,  Vol.  XVI,  1901;  and  The 
American  Journal  of  the  Medical  Sciences,  October,  1901. 
Summary    of   case:     Acute   lobar   pneumonia   of  both   bases, 
with  development  during  the  first  ten  days  of  a  profuse  pseu- 
domembranous exudate,  first  upon  the  tonsils  and  quickly  ex- 
tending to  the  mucous  membranes  of  the  lips,  tongue,  mouth, 
palate,   throat,   and  nose   and   transferred   to   the   eyes,   glans 
penis,  and  anus;   physical  signs  of  fibrinous  pleuritis;   marked 
and  persistent  tympanites;    membranous  shreds  and  mucus  in 
the     stools.      Microscopic    examination:      bacillus     diphtheria?, 
streptococcus,  saccharomyces  albicans,  etc.,  absent;   diplococ- 
cus  pneumonise  present  in  abundance  in  the  sputum  and  in  the 
exudate    from   all   locations,   grown   in    cultures    and   injected 
into  a  rabbit  and  recovered  from  the  organs  and  blood  after 
ileath.     Diagnosis:     pneumococcic   infection  resulting  in  acute 
pneumonia,  pleurisy,  and  fibrinous  exudation  upon  the  mucous 
membranes. 

The  literature  of  pneumococcic  pseudomembranous  inflam- 
mation of  the  mucous  membranes  is  reviewed  and  many  cases 
cited,  under  the  following  divisions: 

I.  t'ows  of  Pseiidomriiibraiwiis  Infttimmation  of  Mucous  Membranes 
Occurring  in  Association  with  Pneumonia.  This  class  includes  (o) 
cases  in  which  the  pneumococcic  origin  of  the  croupous  exu- 
date upon  the  mucous  membranes  was  not  proved,  but  merely 
suggested  by  its  association  with  pneumonia,  and  (6)  cases  in 
which  the  pneumococcus  was  shown  by  bacteriologic  methods 
to  be  the  specific  agent  in  producing  the  lesion. 

II.  Vdxcx  of  Pseudoiiicntbniiious  Inflaiiiination  of  Mucouji  Membranes 
of  Pneumococcic  Origin,  Independent  of  Pneumonia.  The  involve- 
ment of  the  various  mucous  membranes  of  the  bodj'  in  a 
pseudomembranous  process  caused  by  the  local  action  of  the 
pneumococcus  is  probably  less  infrequent  than  would  be  in- 
ferred from  the  almost  total  absence  of  mention  of  such  a 
process  in  the  text-books.  The  course  of  such  cases  is  usuallj' 
favorable. 


Cancer  Distribution  and  Statistics  in  Buffalo  for  the 

Period  1880-1899,  with  Eeference  to  the  Parasitic 
Theory.— T/urd  Annual  Report  of  the  New  York  State 
Pathological  Laboratory  of  tlie  University  of  Buffalo,  for 
the  year  1900.  Albany,  N.  Y.,  1901. 
The  statistical  method  is  adopted  in  this  study,  following  up 
the  suggestive  findings  of  Behla  at  Luekau,  in  Germany. 
The  main  purpose  was  to  find  whether  there  occurred  in  the 
city  of  Buffalo  any  local  fuel  of  tlic  disease  in  special  regions  of 
the  city  or  in  certain  houses,  out  of  proportion  to  the  popu- 
lation of  such  places,  and  in  case  such  foci  occurred,  what  re- 
lation existed  between  them  and  their  natural  environments 
and  the  conditions  of  race,  social  status,  and  habits  of  the 
population.  The  statistics  were  collected  from  the  original 
official  certificates  of  death,  signed  in  each  case  by  a  physician, 
preserved  as  the  mortality  records  of  the  board  of  health  of 
the  city  of  Buffalo.  All  non-resident  cases  were  excluded. 
The  statistics  embraced  2299  cases  occurring  during  the  twen- 
ty years,  18S0-lsy9.  The  residence  of  each  of  these  cases  is 
indicated  on  a  large  (4  by  3  feet)  street  map  of  the  city  by 
colored  dots.  The  results  of  the  investigation  are  presented 
under  the  following  headings:  1.)  House  Distribution  as 
shown  on  the  City  Map.  2.)  Multiple-case  houses  ("  Cancer 
Houses").  3.)  Increasing  Cancer  Kate.  4.)  Kace  Distribution. 
5.)  Age  IHstribution.  6.)  Sex  Distribution.  T.)  Anatomical 
Distribution. 

Some  of  the  more  important  results  of  this  study  are  briefly 
indicated  in  the  following  summary: 

(1)  The  house  distribution  of  cancer  on  the  map  shows  au 
area  of  marked  concentration  in  the  German  wards.  J\'o  other 
relation  than  that  of  race  can  be  determined  to  exist  between 
this  area  of  concentration  and  local  conditions. 

(2)  'Ihat  there  is  a  real  relation  between  this  local  concen- 
tration and  race  (German)  is  further  indicated  by  the  race 
table,  which  shows  that  cancer  is  many  times  niore  frequent 
among  the  foreign-born  and  particularly  the  Germans  than  the 
native-born.  The  latter  fact  is  also  verified  by  the  United 
States  census  for  28  large  cities.  The  cancer  rate  of  foreign- 
ers, in  general,  v\as  4.59  times  the  rate  for  the  native-born  and 
the  corresponding  rate  for  Germans   (and  Poles)   was  4.S1. 

(3)  The  Germans  (and  Poles)  were  further  specially  distin- 
guished from  other  classes  by  the  high  rate  (43.8  per  cent.) 
of  involvement  of  the  stomach,  2.08  times  the  rate  (21  per 
cent.)  shown  by  the  native  born.  Cancer  of  the  stomach, 
therefore,  was  ten  times  more  frequent  in  the  Germans  (and 
Poles)  than  in  the  native-born  in  Buffalo,  for  equal  numbers  of 
each.  Such  high  figures  seem  hard  to  explain  on  the  embryonic 
or  irritation  theories  and  tend  to  support  the  parasite  theory 
of  cancer,  by  supposing  that  the  peculiar  diet  of  the  Germans 
is  more  liable  to  contamination  with  a  parasite  of  cancer  than 
the  more  ordinary  diet  of  other  classes.  Cancer  of  the  uterus 
and  breast  in  Germans  (and  Poles)  was  correspondingly  low, 
being  hardly  more  than  half  as  frequent  as  in  the  native-Viorn. 
This  fact  seems  to  be  a  further  argument  for  the  parasitic  as 
opposed  to  the  embryonic  or  irritation  theories,  considering 
the  fact  that  the  birth  rate  and  the  habit  of  nursing  at  the 
breast  (conditions  predisposing  to  degeneration  of  these  or- 
gans)  are  greater  among  Germans  than  native-born  women. 

(4)  The  ratio  of  males  to  females,  the  latter  taken  as  100, 
was  93  for  Germans  (and  Poles)  and  from  51  (native-born)  to 
61  (all  Europeans  except  Germans  and  Poles)  for  all  other 
races  and  classes.  The  high  German  male  rate  is  probably 
directlj-  dependent  upon  the  high  rate  of  cancer  of  the  stomach 
(especially  in  males)  and  the  low  rate  of  cancer  of  the  uterus 
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and   breast    (females)    found   to   characterize   the   Germans   as 
opposed  to  other  races. 

For  all  classes  the  ratio  of  males  to  females  was  found  to 
have  risen  during  the  twenty  years  covered  by  the  investiga- 
tion.    This  rise  vi'as  very  slight  for  the  native-born. 

(5)  An  increase  in  the  general  cancer  rate  from  32  to  53  per 
100,000  of  population  (65  per  cent.)  took  place  from  1880  to 
1899.  A  similar  increase  has  been  shown  in  all  countries.  This 
increase  is  thought  to  be  partly  real  and  not  entirely  apparent. 
The  rate  of  increase  is  shown  to  depend  in  part  at  least  upon 
changes  in  the  proportion  of  the  foreign-born,  as  the  cancer 
rate  in  the  foreign-born  is  so  much  higher  than  in  the  native- 
born. 

In  conclusion  the  writer  notes  the  sources  of  unavoidable 
eiTor  in  the  statistical  method  of  investigation  and  adrises 
caution  in  making  deductions.  Conclusions  can  be  accepted 
only  after  repeated  and  thorough  confirmation,  and  until  then 
all  generalizations  should  be  avoided  or  treated  merely  as  sug- 
gestive possibilities  that  may  stimulate  to  further  investiga- 
tion. 

W.  G.  MacCallum,  M.  D.  A  Case  of  Multiple  Myeloma.— 
The  Journal  of  Experimental  Medicine,  1901.  Vol.  VI, 
No.  1. 

and  S.  S.  Buckley,  V.  S.     Acute  Epizootic  Leu- 

coencephalitis  in  Horses. — The  Journal  of  Experimental 
Medicine,  1901.     Vol.  VI,  No.  1. 

John"  N.  Mackenzie,  M.  D.  The  Study  of  Laryngology  in 
the  University  and  in  the  Higher  Medical  Education. — 
Journal  of  the  American  Medical  Association,  July  30, 
1901. 

Eugene  L.  Opie,  M.  D.  Filarial  Lymphatic  VarLs. — 
Ajnerican'  Journal  of  the  Medical  Sciences,  September, 
1901. 

William  Osler,  M.  D.  On  the  Advantages  of  a  Trace  of 
Albumin  and  a  Few  Tube  Cast.s  in  the  Urine  of  Certain 
Men  Above  Fifty  Years  of  Age. — Neiv  York  Medical 
Journal,  November  23,  1901. 

J.  Hall  Pleasants,  M.  D.  Bacteriological  Diagnosis  of 
Typhoid  Fever  from  a  Clinical  Standpoint. — Journal  of 
the  Ahimni  Association  of  the  Colleije  of  Physicians  and 
Surgeons,  Baltimore,  July,  1901. 

Otto  G.  Rajisat,  M.  D.  A  Case  of  Congenital  Malformation 
of  the  Female  Generative  Organs. — Yale  Medical  Jour- 
nal, December,  1901. 

Robert  L.  Randolph,  M.  D.  Double  Suppurative  Irido- 
Choroiditis  in  Association  M-ith  Purpura  Hemorrhagica. 
— Archives  of  Ophthalmology.  190],  Vol.  30,  No.  4. 

Herpes  Zoster  Ophthalmicus  Resulting  in  Loss  of  the 

Eye. — Archives  of  Ophthalmolugy,  1901,  Vol.  30,  No.  4. 

Hunter  Robb,  M.  D.  The  Advantages  and  Disadvantages 
of  Drainage  after  Abdominal  Operations. — Annals  of 
Gynecology  and  Pediatry,  September,  1901. 

Two  Cases  of  Brain  Tumor  in  Gynecological  Practice. 

— The  American  Journal  of  Obstetrics,  October,  1901. 

J.  Ernest  Stokj^s,  M.  D.  The  Importance  of  an  Early, 
Definite  Diagnosis  of  Appendicitis. — The  Carolina  Medi- 
cal Journal,  June,  1901. 


William  Sydney  Thayer,  M.  D.  Observations  on  the  Fi-e- 
queucy  and  Diagnosis  of  the  Flint  Murmur  in  Aortic 
InsutRciency. — American  Journal  of  the  Medical  Sciences, 
November,  1901. 

—  On  the  Occurrence  of  Strongyloides  Intestinalis  in 

the  United  States. — The  Jotirnal  of  Experimental  Medi- 
cine, 1901,  Vol.  VI,  No.  1. 

Samuel  Theobald,  M.  D.  The  Evolution  of  the  Ophthal- 
moscope and  what  it  has  done  for  Medicine.  — Trans- 
actions of  the  Medical  and  Chirvrgical  Faculty  of  the 
State  of  Maryland,  April,  1901. 

Abstract  of  an  address  delivered  before  the  Medical  and 
C'hirurgical  Faculty  of  Maryland  at  the  opening  of  its  one 
hundred  and  third  annual  session,  and  published  in  full  in  the 
New  York  Medical  Journal  for  June  22,  1901. 

The  selection  of  the  theme  was  suggested  by  the  fact  that 
the  year  1901  is  the  fiftieth  anniversary  of  the  invention  of  the 
ophthalmoscope  by  llelniholtz.  By  way  of  introduction,  a 
brief  resume  is  given  of  the  investigations  regarding  the 
luminosity  of  the  eyes  of  certain  animals,  and  of  the  human 
eye  under  certain  conditions,  by  Prevost,  Eudolphi  and  Behr 
and,  at  a  later  period,  by  Gumming  and  Briicke,  of  which  Helm- 
holtz's  invention  seemed  but  the  logical  outcome.  Of  these 
investigators  Gumming  was  the  only  one  who  had  in  view  the 
discovery  of  a  method  of  detecting  pathological  changes'in  the 
interior  of  the  eye. 

The  contrivance  of  an  ophthalmoscope,  by  scraping  off  a 
little  of  the  silvering  from  the  back  of  a  plain  mirror  which 
was  set  obliquely  in  a  suitable  tube,  by  Charles  Babbage, 
F.  E.  S.,  in  1847,  four  years  before  Helmholtz's  invention,  "  was 
an  event  of  mvich  interest  in  the  history  of  ophthalmoscopy, 
though  it  had  no  bearing  ujjon  Helmholtz's  invention  and  ex- 
erted absolutely  no  influence  upon  the  subsequent  evolution 
of  the  ophthalmoscope."  Through  the  failure  of  Wharton 
Jones,  to  whom  Babbage  submitted  his  invention,  to  appre- 
ciate its  value,  it  attracted  no  attention,  and,  in  fact,  was 
wholly  lost  sight  of  until  after  Helmholtz  described  his  instru- 
ment; nevertheless,  the  credit  of  being  the  inventor  of  the 
first  ophthalmoscope  is  undoubtedly  due  to  Babbage.  It  is  a 
remarkable  fact  that  in  not  one  of  the  numerous  biographical 
sketches  of  Charles  Babbage,  who  was  most  widely  known 
through  his  efforts  to  construct  a  calculating  machine,  and 
who,  in  his  later  years,  gained  great  notoriety  because  of  his 
"  fierce  hostilit}'  "  to  organ-grinders,  is  there  the  sligh(es1 
reference  to  his  having  invented  an  ophthalmoscope. 

Helndioltz's  ophthalmoscope  was  unquestionably  the  l?giti- 
mate  parent  of  all  later  ophthalmoscopes;  it  w-as  also  the  fir.-^t 
ii'Strameni  with  which  the  background  of  the  living  ?ye  v  as 
seen  distinctly.  Furthermore,  Helmholtz  was  absolutely  the 
first  to  suggest  the  indirect  method  of  ophthalmoscopy  (though 
the  credit  for  this  is  commonly  given  to  Euete);  and  it  was  he 
who  directed  the  world's  attention  to  the  subject.  Still,  what 
was  essential  in  his  ophthalmoscope — the  plain  glass  reflector 
— was  not  wholly  original,  having  been  but  the  practical  appli- 
cation of  von  Erlach's  observation  that  the  light  reflected  from 
his  spectacle  lenses  at  times  caused  the  pupils  of  persons  in 
front  of  him  to  emit  an  unusual  glow;  and  what  was  original — 
the  insertion  of  a  concave  lens  between  the  reflector  and  the 
eye  of  the  observer^was  "  distinctly  not  essential  "  and  was 
moreover,  "  the  outcome  of  a  misconception — a  fortunate  mis- 
conception, as  it  turned  out — upon  his  part." 

The  employment  of  this  concave  "  ocular,"  was  the  result  of 
Helmholtz's  belief  that  the  eye  under  examination  would  tend 
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to  focus  for  the  image  of  the  nearV)y  flame,  and  hence  that  the 
light  reflected  from  its  fundus  would  leave  the  coi-nea  in  con- 
verging raj-s,  which  must  needs  be  rendered  parallel  or  diverg- 
ent in  order  to  afford  clear  vision  to  the  observing  eye.  As 
a  matter  of  fart,  the  observed  eye  shows  but  little  inclination 
to  emploj'  its  focussing  power,  especially  in  the  direct  method 
of  examination  which  Helmholtz  chiefly  relied  upon.  On  the 
other  hand,  in  this  method  particularly,  the  beginner  in  the 
use  of  the  ophthalmoscope  finds  it  very  difficult  to  relax  M.'^ 
accommodation  or  to  focus  for  other  than  divergent  rays  of 
light,  and  is,  therefore,  greatly  helped  by  employing  a  concave 
lens.  Thus  it  came  about  that  the  concave  lens  used  by  Helm- 
holtz, though  it  was  not  an  essential  feature  of  a  successful 
ophthalmoscope,  and  was  employed  by  him  to  meet  an  unreal 
difficulty,  was,  nevertheless,  of  the  greatest  assistance  to  him 
and  his  earlier  pupils,  who  were,  of  course,  all  neophytes  in 
ophthalmoscopy. 

Witiiiii  a  few  months  after  Helmholtz  announced  his  inven- 
tion, Epkens,  an  instrument-maker  of  Amsterdam,  constructed 
an  ophthalmoscoiie  in  which  a  plane  mirror,  with  the  silvering 
removed  from  a  small  space  in  its  center,  was  substituted  for 
the  less  efficient  glass  plates  used  by  Helmholtz,  this  being 
essentially  a  return  to  the  earlier  instrument  of  Babbage.  A 
still  more  decided  advance  was  made  by  Professor  Euete,  of 
Gottingen,  who,  in  1852,  suggested  the  emplojTnent  of  a  concare 
mirror  in  place  of  the  plane  mirror  of  Epkens,  and  thus  made 
indirect  ophthalmoscopy,  the  value  of  which  he  was  the  first 
to  appreciate,  practicable.  It  is  worthy  of  remark  that,  al- 
though the  subsequent  evolution  of  the  ophthalmoscope  was 
almost  wholly  the  work  of  ophthalmologists,  they  took  no 
part  in  the  scientific  observations  which  led  to  its  invention, 
and  had  no  hand  in  the  invention  itself  or  in  the  improvements 
made  in  it  up  to  the  time  of  Kuete. 

The  adaptation  of  the  ophthalmoscope  to  accurate  optometry 
to  the  measurement  of  the  refraction  of  the  eye,  constitutes 
the  next  decided  step  in  its  evolution,  and  here  American  oph- 
thalmologists come  definitely  to  the  fore,  the  largest  measure 
of  credit  being  due  to  the  late  Dr.  Edward  G.  Loring,  of  New 
York,  for  bringing  the  refracting  ophthalmoscope  to  its  pres- 
ent state  of  perfection.  The  ophthalmoscope  of  Mr.  Morton, 
of  London,  is,  perhaps,  the  strongest  rival  of  the  perfected 
instrument  of  Loring,  with  its  tilting  mirror,  revolving  quad- 
rant, etc.,  but  is  hardly  its  equal,  though  it  has  undoubted 
merits. 

As  usually  happens  under  such  circumstances,  when  the  oph- 
thalmoscope was  first  brought  to  the  world's  attention  by 
Helmholtz,  much  skepticism  was  shown  as  to  its  real  value 
and  it  was  contended  that  its  employment,  even  for  a  few 
moments,  would  be  "  highly  injurious,"  and  that  the  knowled-e 
gainc-d  fron>  it  would  be  more  than  offset  by  the  harm  it  was 
hkely  to  do.  However,  in  spite  of  such  pessimistic  prognosti- 
cations, it  grew  in  favor  rapidly,  and  soon  came  to  be  appreci- 
ated at  its  true  worth.  Among  the  first  to  recognize  its  value 
and  acquire  sldll  in  Its  use  were  Von  Graefe  and  Liebreich  in 
Germany;  Bonders,  in  Holland;   Jaeger,  in  Austria;   Desmar'res 


and  Sichel,  in  France;  Bowman  and  Hulke,  in  England,  and  E. 
Williams,  of  Cincinnati,  in  this  country.  These  names  one  is 
not  surprised  to  find  connected  with  the  early  history  of  oph- 
thalmoscopy; but  one  hardly  expects  to  be  told,  as  Clifford 
Allbutt  tells  us  in  the  introduction  to  his  work  on  The  Ophtliai- 
vwscope,  that  Mr.  Spencer  Wells  was  among  the  first  in  England 
(in  an  article  in  the  Medical  Times  for  September  10,  1853)  to 
insist  upon  the  great  value  of  the  ophthalmoscope  in  diseases 
of  the  eye;  or  to  learn,  from  a  comprehensive  and  interesting 
account  of  the  earlier  ophthalmoscope  by  the  late  Dr.  Chris- 
topher .Johnston,  published  in  The  Transactions  of  the  Medical 
and  Chirurgical  Faculty  of  Maryland,  in  1854,  that  Dr.  George 
W.  Miltenberger,  whose  name  we  associate  with  a  very  differ- 
ent branch  of  medicine,  had  already,  at  that  early  period,  ac- 
quired proficiency  in  the  use  of  the  ophthalmoscope. 

To  comprehend  the  veritable  revolution  which  the  invention 
of  the  ophthalmoscope  brought  about  in  ophthalmology,  one 
needs  but  to  glance  over  the  table  of  contents  of  any  of  the 
standard  works  upon  diseases  of  the  eye  published  prior  to 
this  period,  and  note  the  varieties  and  sub-varieties  of  "  amaur- 
osis "  which  are  enumerated,  the  causes  assigned  for  it  and 
the  remedial  measures  suggested  to  combat  it.  Ophthalmol- 
ogy deprived  to-day  of  the  ophthalmoscope  might  be  likened 
to  a  rudderless  ship;  but  a  ship  bereft,  at  once,  of  compass 
and  sextant  and  rudder  as  well,  would  seem  to  afford  a  still 
more  apt  comparison. 

But  ophthalmology  is  not  the  only  department  of  medicine 
that  is  beholden  to  the  ophthalmoscope.  The  specialists  in  dis- 
eases of  the  eye  had  hardly  earned  its  value  before  his  breth- 
ren interested  in  affections  of  the  brain  and  nervous  system 
began  to  realize  how  great  a  boon  it  was  to  them  as  well. 
Hughlings  Jackson,  in  London,  and  Clifford  Allbutt,  in  Leeds, 
were  the  first  to  approach  the  subject  from  the  standpoint  of 
the  neurologist,  and  they  may  well  be  called  the  fathers  of 
medical  ophthalmoscopy.  Their  labors  have  been  well  supple- 
mented by  another  English  worker  in  this  same  field.  Dr.  W. 
E.  Gowers.  Besides  affections  of  the  brain  and  nervous  sys- 
tem there  are  many  other  maladies,  such  as  Bright's  disease, 
diabetes,  pernicious  ansemia,  leucocj'thsemia,  angio-sclerosis, 
etc.,  in  which  intraocular  changes,  more  or  less  characteristic 
and  hence  of  diagnostic  value,  are  revealed  by  the  ophthal- 
moscope. 

William  Hexet  AVelch,  M.  D.  The  Relation  of  Yale  to 
Medicine. — Yak  Medical  Journal,  November,  1901. 

J.  Whitridge  Williams,  M.  D.  Pelvic  Indications  for  the 
Performance  of  Cesarean  Section. — American  Medicine, 
September  28,  1901. 

Hugh  H.  Young,  M.  D.  Chronic  Cystitis  Due  to  Bacillus 
Typhosus — Report  of  a  Case  of  Seven  Years'  Duration. 
— Maryland  Medical  Journal,  ISTovember,  1901. 

Genital  Tuberculosis,  with  Special  Reference  to  the 

Seminal  Vesicles. — Annals  of  Surgery,  November,  1901. 
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J^OTES   ON  NEW  BOOKS. 


Operative  and  Practical  Surgery  for  the  Use  of  Students  and 
Practitioners.  By  Thojias  Cakwakdine,  M.  S.  (Lond.),  F. 
K.  C.  S.,  Assistant  Surgeon  Bristol  Royal  Infirmary,  with 
550  illustrations  most  of  which  are  original  drawings  by  the 
author.     {Bristol:  John  Wright  cf  Co..  1901.) 

This  manual  of  661  pages  is  intended  to  give  students  and 
practitioners  the  essentials  of  operative  and  practical  surgery, 
as  the  writer  tells  us  in  his  preface.  A  careful  examination  of 
the  book  seems  to  indicate  that  he  has  accomplished  his  pur- 
pose very  well.  While  in  so  small  a  compass  only  a  very  con- 
cise and  often  incomplete  discussion  of  the  siibjects  under 
consideration  can  be  given,  the  book  on  the  whole  is  quite 
satisfactory.  There  are,  however,  numerous  points  which 
might  be  improved  upon  specially  for  the  use  of  American 
students.  In  the  present  stage  of  medical  education  when 
every  student  is  supposed  to  own  a  special  book  on  gynaecology 
and  on  diseases  of  the  eje  and  ear  it  seems  out  of  place  to  in- 
troduce a  discussion  of  these  subjects  when  the  space  might 
be  better  taken  up  with  a  more  complete  discussion  of  gen- 
eral surgical  topics.  In  a  text-book  the  consideration  of  meth- 
ods of  extracting  teeth  also  seems  out  of  place  as  such  work 
is  almost  universally  turned  over  to  dentists  in  this  country  at 
least.  In  the  general  considerations  on  technique  we  find  anti- 
septic treatment  advocated  practically  to  the  exclusion  of 
aseptic  technique,  quite  contrarj'  to  the  general  views  of  most 
American  surgeons.  We  regret  to  find  that  the  writer  believes 
that  the  use  of  gloves  is  unnecessary  and  cumbersome.  In  the 
treatment  of  fractures  numerous  splints  are  depicted  and  are 
advised  for  the  ordinary  fractures  of  the  leg,  while  the  more 
simple  and  effectual  method  by  use  of  plaster  of  Paris  casts, 
is  not  even  mentioned.  In  the  chapter  on  brain  surgery,  the 
technique  of  trephining  is  described,  but  the  osteoplastic  flaj) 
which  is  now  generally  considered  the  best  method  of  opening 
the  skull  is  not  even  mentioned.  In  the  chapter  on  the  surgery 
of  the  chest,  a  description  is  given  of  the  method  of  opening 
the  pleural  cavity  for  empyema  without  the  removal  of  a  rib, 
a  method  which  we  believe  to  be  unsafe  and  unsurgical.  In 
discussing  the  treatment  of  hydrocele  the  various  methods  of 
tapping  with  injection,  excision  of  a  part  of  the  sac  and  drain- 
age, and  complete  excision  are  all  described  without  any  state- 
ment as  to  the  comparative  merits  of  the  various  procedures 
or  their  adaptability  to  individiial  cases.  We  notice  the  same 
fault  in  connection  with  many  other  operations.  While  these 
and  some  other  points  might  be  criticized,  in  many  other  re- 
spects the  book  is  most  excellent.  The  illustrations  are  as  a 
rule,  simple  and  very  good.  Most  modern'  surgical  procedures 
are  at  least  mentioned  and  usually  the  best  methods  are  ade- 
quately described.  On  the  whole  the  text-book  is  as  satisfac- 
tory as  most  of  those  which  come  into  the  hands  of  students, 
although  as  we  have  suggested,  some  changes  would  be  desii-- 
able  to  adapt  the  book  to  use  in  American  medical  schools. 

A  Text-Book  of  the  Practice  of  Medicine.  By  James  ^1. 
Anders,  M.  D.  Fifth  edition.  {Philndrlphia  and  London:  ^Y. 
B.  Saunders  d  Co.,  1001.) 

As  the  previous  edition  of  this  text-book  was  carefully  re- 
viewed about  a  year  ago,  there  is  little  additional  to  say  regard- 
ing this  one.  Dr.  Anders  has  made  changes  wherever  the 
research  work  of  the  past  year  has  rendered  them  necessary 
and  he  is  to  be  complimented  on  the  general  thoroughness 
with  which  changes  and  additions  have  been  made. 


A  Manual  of  Determinative  Bacteriology.  By  Feederick 
D.  Chester,  Bacteriologist  of  the  Delaware  College  Agricul- 
tural Experiment  Station,  etc.,  etc.  (New  York:  The  Mac- 
Millan  Co.,  1901.) 

With  the  aim  to  facilitate  identification  of  bacteria  and  to 
bring  before  the  minds  of  workers  in  bacteriology  the  princi- 
ples underlying  scientific  nomenclature,  the  author  has  per- 
formed a  worthy  service  in  his  excellently  compiled  book. 

The  title  well  indicates  the  chief  scope  and  object  of  the 
work,  and  he  who  carefully  reads  through  the  pages  will,  even 
though  he  take  issue  with  the  author  now  and  then,  find  suffi- 
cient to  highly  praise. 

Chapter  I  deals  with  the  general  morphology  of  bacteria  in 
a  clear,  concise  manner. 

In  Chapter  II,  the  author  gives  a  good  resume  of  cultural 
and  biochemical  characters,  and  draws  attention  to  the  pres- 
ent day  fashion  of  descriptive  verbosity,  successfully  demon- 
strating what  a  few  well-chosen  words  can  do  in  clearly  and 
concisely  describing  all  conditions  as  they  are  found.  Here 
might  be  mentioned,  a  little  out  of  place,  possibly  the  existence 
of  a  glossary  of  terms  at  the  end  of  the  book  which  will  be  found 
of    great    assistance    in    attempting    description    of    a    species. 

In  discussing  the  preparation  of  media  the  author  follows 
the  scheme,  as  laid  down  for  such,  by  the  Bacteriological  Com- 
mittee of  the  American  Public  Health  Association,  a  point 
not  as  yet  sxifficiently  emphasized  by  American  aiithors. 

Chapter  III.  This  is  the  writer's  piece  de  resi-'itance.  The 
opening  pages  treat  of  the  relation  of  bacteria  to  other  or- 
ganic forms  of  life;  the  classification  of  them  into  families; 
the  laws  of  nomenclature;  and,  to  facilitate  study,  the  arrange- 
ment of  the  species  into  groups. 

In  the  main,  the  classification  and  definitive  terms  of  Migula 
have  been  followed,  although,  in  dealing  with  the  tubercle 
bacillus  and  other  branching  forms  the  writer  favors  those  of 
Lehrmann  and  Neumann. 

Much  time  and  labor  have  evidently  been  expended  upon  the 
grouping  of  the  species,  and  the  result  as  a  whole  is  satis- 
factory, but  it  is  difficult  to  understand  the  reasons  for  placing 
B.  zenkeri  and  B.  zopfii  in  the  group  of  bacteria  forming  en- 
dospores,  and  why  such  organisms  as  Bact.  bordonii,  Bact. 
crassum  and  Bact.  rhinoscleromatis  have  been  removed  from 
the  Friedliinder  group. 

Typographical  errors  of  omission  and  commission  are  oc- 
casionally to  be  noted,  such  as  "  spirilli  "  for  "  spirilla  "  (p.  41, 
sixteenth  line  from  the  top),  and  "  rhinosclermatis  "  for  "rhin- 
oscleromatis" (throughout  the  book),  otherwise  the  typo- 
graphy is  pleasing  to  the  eye.  A  few  illustrations  are  to  be 
found  which  facilitate  the  explanations  in  the  text. 

The  book  should  be  given  a  cordial  reception  because  it  is 
helpful.  And  Mr.  Chester  is  deserving  of  the  thanks  of  the 
many  bacteriologists  in  this  country,  for  the  time,  energy  and 
thought  expended  in  rendering  clearer  much  that  has  been 
heretofore  obscure,  and  in  pointing  out  the  way  to  a  more 
truly  scientific  comprehension  of  facts  and  principles  involved. 

Nov.  30th  1901.  N.  MacL.  H. 

A  System  of  Physiologic  Therapeutics.  A  Practical  Exposition 
of  the  Methods,  other  than  Drug-Giving,  Useful  in  the 
Prevention  of  Disease  and  in  the  Treatment  of  the  Sick. 
Edited  by  Solomon  Solis  Cohen,  A.  M.,  M.  D.,  Professor  of 
Medicine  and  Therapeutics  in  the  Philadelphia  Polyclinic; 
Lecturer  on  Clinical  Medicine  at  Jefferson  Medical  College; 
Physician  to  the  Philadelphia  Hospital,  etc.     Volume  III— 
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Climatology,     Health    Resorts,     Mineral     Springs.    By     F. 
Paekes  Webeb,  M.  .\.,  M.  D.,  V.  R.  C.  P.   (Loud.),  Physician 
to    the    German     Hospital,    Ualstou;     Assistant    Physician 
North    London   Hospital    for   Consumption,    etc.     With   the 
Collaboration  for  America   of  Guy  Hinsdale,  A.M.,   M.  D., 
Secretary  of  the  American  Climatological  Association,  etc. 
In    two    Books.     Book    I — Principles    of    Climatotherapy — 
Ocean     Voyages — Mediterranean,     European     and     British 
Health   Resorts.     Book   11 — Mineral    Springs,    Therapeutics, 
etc.     Illustrated   with   Maps.     Price   for   the    complete   set, 
$22.00  net. 
These  two  volumes  devoted  to  the  general  subject  of  clima- 
tology consist  in  the  aggregate  of  700  pages,  barring  indices. 
The  first  70  pages  deal  with  climate,  the  air,  absolute  and  rela- 
tive  humidity,   barometric   pressure   and   the   like.     Then   in   a 
few  pages  is  discussed  the  physiological  effects  of  low  and  high 
altitude,  warm  and  cold,  dry  and  moist  climates.     One  can  but 
notice  a  slight  degree  of  scepticism  in  accepting  the  mosquito 
theory    of    the   propagation    of   malaria,    on   p.    48:     "  Malaria, 
which   a   generation   back   was   prevalent   in    certain    parts   of 
England  has  been  banished  by  the  drainage  of  fens  and  marshes. 
The   prevalent    tendency   is    to    explain    this   by    the    abolition 
of    favorable    breeding    places    for    mosquitoes,    in    particular 
those  of  Anopheles,  which  have  been  demonstrated  to  be  the  in- 
termediate hosts  of  the  Plasmodia  of  malaria.     The  exclusive 
role  of  the  mosquito  as  a  carrier  of  malarial  infection  has  not, 
however,  been  proved  and  there  may  be  other  factors  not  yet 
demonstrated." 

Part  II  covering  487  pages  is  given  up  to  a  description  of  the 
health  resorts  of  the  whole  world.  Each  country  is  considered 
and  few  towns  or  cities  escape.  One  naturally  turns  to  see 
what  is  said  of  places  with  which  one  is  familiar  and  is  dis- 
appointed to  find  how  much  like  those  of  the  ordinary  guide 
books  the  descriptions  are.  For  instance,  "  Royat  (1480  feet) 
beautifully  situated  at  the  entrance  of  the  Tiretaine  Valley 
is  1V4  miles  to  the  west  of  Clermont-Ferrand  with  which  it  is 
connected  by  train  and  electric  tramway.  The  view  from  Royat 
over  the  fertile  plain  of  the  Limague  toward  the  Forez  Hills  on 
the  east  is  magnificent.  The  thermal  muriated  alkaline  springs 
on  whose  account  Royat  has  sometimes  been  called  the  "French 
Ems,"  have  a  great  reputation  in  chronic  gout,  rheumatoid 
arthritis,  chronic  catarrhal  conditions  of  the  respiratory  or- 
gans, etc.  The  springs  of  Royat  contain  riiore  or  less  iron, 
bicarbonate  as  well  as  sodium  chloride  and  sodium  bicarbon- 
ate. Royat  is  a  fashionable  spa  very  much  frequented  during 
the  season,  especially  from  the  middle  of  JurTe  to  the  middle  of 
August,  and  the  hotel  accommodation  is  first-class." 

Turning  to  the  resorts  of  the  United  States  the  book  falls 
open  to  Long  Island,  Volume  IV,  page  100.  "  Long  Island  lies 
south  of  Connecticut  between  72°  and  74°  west  longitude  and 
41°  north  latitude.  At  its  western  extremity  lies  a  portion  of 
the  city  of  New  York — the  boroughs  of  Brooklyn  and  Queens — 
separated  from  Manhattan  by  the  East  Itiver  and  containing 
over  1,250,000  inhabitants.  At  the  time  of  its  consolidation 
with  New  York  city,  Brooklyn  was  the  fourth  city  of  the 
United  States  in  population.  It  is  connected  with  Manhattan 
by  a  bridge  over  which  a  very  large  number  of  Brooklyn 
residents  cross  daily  to  and  from  ttieir  occupation.  Other 
bridges  are  under  construction.  At  the  eastern  end  of  Long- 
Island  120  miles  distant,  is  Montauk  Point,  used  in  189S  as  a 
camp  for  LTnited  States  troops  at  the  close  of  the  Spanish- 
American  war.  Experience  showed,  however,  that  it  was  not 
well  suited  for  that  purpose.  .  .  .  The  resorts  of  Long  Island  are 
quickly  reached  from  New  York  city  by  rail  and  the  nearer 
ones  by  water  route  and  by  trolley  cars.  Some  are  used  princi- 
pally as  summer  resorts  and  others  as  places  of  permanent  i-esi- 


dence,  though  these  also  have  a  great  influx  of  visitors  in  the 
summer.  The  most  accessible  resort  is  Coney  Island  including 
Brighton  Beach  and  Manhattan  Beach.  These  are  chiefly  pat- 
ronized for  a  few  hours  of  holiday  excursions  in  the  afternoon 
and  evening  and  provide  for  thousands  of  visitors  of  a  some- 
what '  mixed  '  character,  a  varied  entertainment.  Next  in  or- 
der on  the  south  shore  are  the  Rockaways,  Long  Beach,  Baby- 
lon, Islip,  Patchogue,  Quogue,  the  Moriches,  Chinnecock  Hills, 
Southampton  and  Easthampton.  Along  the  sound  are  Flush- 
ing, Little  Neck,  etc.,  etc.  The  chief  attractions  of  all  these  re- 
sorts are  the  facilities  they  ofller  for  bathing,  boating  and  fish- 
ing. The  climate  is  especially  suitable  for  the  neuraesthenic 
and  for  general  relaxation  from  business  cares." 

These  two  descriptions  taken  at  random,  will  give  a  fairly 
adequate  idea  of  the  character  of  the  descriptions  of  the  re- 
sorts mentioned.  One  chapter  written  by  Dr.  Titus  Munson 
Coan  of  New  York,  is  devoted  wholly  to  the  Hawaiian  Islands. 
Careful  and  complete  consideration  is  given  to  the  climate,  the 
winds,  the  rainfall  and  temperature  of-  these  islands. 

For  the  physician  the  last  part  of  the  second  volume  devoted 
to  the  therapeutic  effects  of  climate  is  the  most;  valuable  por- 
tion of  the  work.  Here  one  finds  the  subject  considered  from 
the  standpoint  of  general  and  particular  diseases.  For  in- 
stance, the  kind  of  climate,  altitude  etc.,  useful  in  gout  and 
gouty  conditions.  Definite  suggestions  of  value  are  given, 
though  the  tendency  is  still  to  such  prolixity  as  to  be  of  little 
avail  to  a  physician  or  patient  seeking  a  proper  resort.  For  ex- 
ample, page  285,  "  The  best  American  resorts  for  the  treatment 
of  gout  and  allied  afl'ections  are  Hot  Springs,  North  Carolina, 
Las  Vegas  Hot  Springs,  New  Mexico,  Klamath  Hot  Springs,  Cali- 
fornia and  Mudlavia  near  Attica,  Indiana.  At  Las  Vegas, 
Klamath  and  Mudlavia  mud  baths  are  employed  with  great 
success.  Other  mineral  springs  worthy  of  mention  are  those 
at  Bedford,  Pennsylvania,  tJkiah  and  Santa  Ysabl,  California, 
the  Poland  in  Maine,  Richfield,  New  York,  the  vichy  spring  at 
Saratoga,  New  York,  and  Buffalo  lithia  springs,  Virginia.  There 
are  many  other  waters  of  value  in  the  treatment  of  gout,  some 
such  as  those  of  Glen  Summit  and  Minnequa  in  Pennsylvania, 
depending  like  the  Poland  water  on  great  purity  and  freedom 
in  use.  Others,  such  as  Londonderry  lithia,  Buffalo  lithia, 
Farmville  lithia,  depending  In  part  on  the  contained  salts  of 
which  lithium  compounds  are  the  least  important." 

In  writing  any  book  upon  climatology  and  health  resorts  the 
author  is  necessarily  somewhat  embarrassed  lest  he  display  un- 
warrantable partialitj'  in  his  description  of  single  places.  Y'et 
in  order  that  a  book  may  be  of  maximum  usefulness  definite 
strong  statements  are  needed.  In  a  notice  of  volume  I  of  this 
series  in  the  Bulletin  the  following  words  were  used:  "It  is 
greatly  to  be  hoped  that  the  completed  work  will  not  become 
so  voluminous  as  tp  lose  its  general  usefulness."  "  The  ap- 
pearance of  such  a  system  of  medicine  is  timely,  as  no  author 
or  authors  have  until  now  gathered  together  in  one  volume  or 
series  of  volumes  in  English  these  methods  which  are  so  very 
important  in  the  treatment  of  disease."  To  all  who  have 
strong  feelings  that  often  much  more  can  be  accomplished  by 
so-called  physiologic  therapeutics  than  by  the  mere  adminis- 
tration of  drugs,  much  was  hoped  for  in  this  system  of  Dr. 
Cohen's.  That  these  volumes  which  have  appeared  are  of  value 
there  can  be  no  doubt,  but  that  they  are  fulfilling  all  that  was 
looked  for  is  not  true;  probably  our  expectations  were  too 
high,  perhaps  unreasonable  but  the  fear  is  irresistible  that 
they  are  becoming  too  voluminous  and  diffuse,  and  that  they 
will  be  found  in  medical  libraries  rather  than  upon  the  tables  of 
the  every-day  practitioner,  where  they  ought  to  be  in  order  to 
do  their  greatest  good  in  bringing  about  the  reform  so  much 
needed  in  our  treatment  of  disease,  when  every  measure  likely 
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to  aid  nature  in  the  least  shall  be  considered,  and  our  thoughts 

shall  uo  longer  be  so  completely  centred  upon  the  Pharmaco- 
poeia. 

A  Treatise  on  the  Acute  Infectious  lixanthemata  including  Vax-- 
iola,  Kubeola,  Scarlatina,  liabella,  Varicella,  and  Vaccinia, 
with    especial    reierence    to    diagnosis    and    treatment.     Uy 
WiLLiAii  'iuoiiAS  CoKLETT,  il.  D.,  L.  li.  C.  P.,  Lond.,  Professor 
of  Dermatology  and  Syphilology  in  Westeru  iieserve  Univer- 
sity,   etc.,    octavo,    3ya    pages,      illustrated    by    12    colored 
plates,    28    half-tone    plates    from    life    and    iJ    engravings. 
(I'luladelphia:    l<'.  A.  Vu/v-ix  Vompany,  Fuulisliers,  lyui.) 
The  necessary  isolation  of  patients  suffering  from  any  one 
of  the  exanthemata  and  the  risk  of  conveying  the  infection  to 
a   third  person,   render   it   impossible   for    the    student   to   have 
free  access  to  individuals  suhering  from  the  various  infectious 
uiseases.      The    vast    majority    of    students    are    consequently 
graduated  with   the   most   inadequate   practical   knowledge    oi 
the  various   exanthemata.    It  was   the  recognition  of  this  de- 
plorable fact  that  prompted  the  author  to  publish  the  present 
volume.     The  author's  excellent  lantern-slide  reproductions  of 
photographs  of  the  various  exauthems  are  well  known  to  many. 
The   numerous    excellent    plates    from   photographs    of    actual 
cases,  many  with  the  characteristic  tints  accurately  portrayed, 
undoubtedly   add  very  materially  to  the  value  of  the  volume, 
and  give  one  a  splendid  idea   of  the  actual  tints  of  the  skin 
observed  in  the  various  diseases. 

The  description  of  the  various  diseases  is  preceded  by  an 
interesting  historical  sketch  of  the  exanthemata,  and  it  is 
worthy  of  note  that  the  most  dreaded  of  them  still — small-pox 
was  the  first  of  which  we  have  definite  records. 

The  section  on  Variola  is  very  full  and  the  description  with 
the  plates  should  practically  enable  one  who  has  never  seen 
small-pox  to  recognize  the  disease.  The  section  on  Scarlatina 
written  by  Dr.  E.  P.  Carter  is  in  many  respects  the  best  in 
the  book. 

The  volume  fills  a  needed  want  and  every  student  and  practi- 
tioner will  find  it  a  useful  book  for  purposes  of  reference. 

Dorland's  American  Illustrated  Dictionary.     The  American  Il- 
lustrated iledical  Dictionary.     For  Practitioners   and  Stu- 
dents.    A  Complete  Dictionary  of  the  Terms  used  in  Medi- 
cine,   Surgery,    Dentistry,    Pharmacy,    Chemistry,    and    the 
kindred  branches,  iacluding  much  collateral  information  of 
an  encyclopedic  character,  together  with  new  and  elabor- 
ate tables  of  Arteries,  Muscles,  Nerves,  Veins,  etc.;   of  Ba- 
cilli, Bacteria,   Micrococci,   Streptococci;    Eponymic   Tables 
of  Diseases,  Operations,  Signs  and  Symptoms,  Stains,  Tests, 
Methods  of  Treatment,  etc.,  etc.    By  W.  A.  Newman  Dor- 
land,  A.  M.,  M.  D.,  editor  of  the  "  American  Pocket  Medical 
Dictionary."     Second  edition,  revised.     Large  octavo,  nearly 
800  pages,  bound  in  full  flexible  leather.     (Fhiladilphia  and 
Londan:   W.  B.  Saunders  &  Company,  1001.)     Price,  $4.50  net. 
A  notice  of  this  convenient  book  of  reference  appeared  in  a 
recent  number  of  the  Btjixetin.     There  is  little  to  be  added  in 
regard  to  the  present  edition  as  the  changes  which  have  been 
made  are  simply  those  which  did  not  involve  any  disturbance 
of    the    pagination    of    the    first    edition.     About    one    hundred 
new  terms  and  definitions  have  been  added  without  the  sacri- 
fice of  any  important  words,  in  the  former  edition.     To  those 
physicians  who  desire   a  handy   volume   to   lie   upon  the   desk 
for  ready  consultation,  this  book  may  be  commended  as  prob- 
ably the  most  handy  one  in  print.     It  is  to  be  regretted  thai 
works    of   reference    of   this   character  which   in   the   growing 
state  of  medical  science  are  subject  to  constant   change,   are 
not  printed  by  the  linotype  process,  so  that  changes  and  addi- 
tions  can  be   freely  incorporated  in  every  edition.     When   the 


books  are  printed  from  stereotype  plates,  the  necessity  of  fit- 
ting the  new  word  into  a  specified  pre-arranged  space  often 
renders  the  definitions  unsatisfactory  and  the  information 
which  is  given  of  a  meagre  ten-word-telegram  character. 
This  edition  is  clearly  printed  on  thin  paper  and  attractively 
bound  in  flexible  leathei-. 

Diseases  of  the  Intestines.     Their  Special  Pathology,  Diagnosis 
and  Treatment,  with  Sections  on  Anatomy  and  Physiology, 
Microscopic    and    Chemic    Kxamination    of    the    intesiiuai 
Contents,  Secrelions,  Feces,  Urine,  Intestinal  Bacteria  and 
Parasites;  Surgery  of  the  Intestines;  Dietetics;  Diseases  of 
the    Kectum.     By    John    C.    Hemmetek,    M.  D.,    Philos.  D., 
Professor  in  the  Medical  Department  of  the   University  of 
Maryland.     In    two    volumes.     Vol.    I.     Octavo:     743    pages. 
(Fhiladclphia :    P.  Blakiston's  Son,  t£   Co.,  lUl^   Walnut  Street, 
1901.) 
In  first  taking  up  this  volume  one  is  at  once  impressed  with 
the  apparent  magnitude  of  the  work.     When  realiziug,  however, 
that  it  is  only  the  first  of  two  volumes,  the  second  to  appear 
later,  one  is   almost  overwhelmed.     The  work  cannot  be   con- 
sidered a  students'  text-book,  for,  with  the  demands  now  made 
on  medical   students,    there   is   rather   too   much   chalf   to    be 
searched  in  order  to  get  at  the  wheat.     We  observe  a  verbose- 
ness   of   style   which  has   not    been   absent   from  the   author's 
previous  publications.     In  justice  to  the  author,  however,  the 
treatise  is  rather  intended  for   the  practitioner,   for  he   says, 
"  My  own  efforts,  in  this  present  publication,  have  been  directed 
to    tm-nishiug    the    practitioner    with    a    complete    work,    from 
which   he   may   reaaily   instruct   himself   concerning   the  most 
approved  and  modern  methods  of  diagnosis  and  treatment  of 
intestinal  diseases." 

The  present  volume  is  largely  the  work  of  the  author,  al- 
though it  is  in  part  a  collaboration.  The  section  on  the  "  An- 
atomy and  Histology  of  the  intestines"  is  WTitten  by  J. 
Holmes  Smith,  M.  D.,  of  the  University  of  Maryland;  that  on 
"  intestinal  Bacteria  "  by  Wm.  lioyal  Stokes,  M.  D.,  and  that  on 
••  The  examination  of  Faeces  and  Urine  "  by  Harry  Adler,  M.  D., 
both  of  the  same  institution.  The  Section  on  "  Diseases  of  the 
iiectum"  is  by  Thomas  Charles  Martin,  M.  D.,  of  the  Cleveland 
College  of  Physicians  and  burgeons.  The  scope  of  the  present 
volume  is  given  in  the  title  above.  We  prefer  to  reserve  a 
fuller  review  and  criticism  of  the  work  until  after  the  appear- 
ance of  the  second  volume,  when  fuller  justice  to  the  author 
can  be  done.  The  publishers  have  produced  a  most  creditable 
volume.  The  paper  and  type  are  unusually  good  and  the 
numerous  reproductions  excellent. 

A  Manual  of  the  Practice  of  Medicine.  By  George  Eoe  Lock- 
wood,  M.  D.,  New  York.  (l'hUu4elphia  and  Lundun:  W.  U. 
Saunders  &  Co.,  IHOI.) 
This  work  is  smaller  in  size  than  the  average  text-book  of 
medicine.  The  author  in  his  preface  says,  "It  is  hoped  that 
the  work  wUl  meet  the  requirements  of  those  who  heretofore 
have  been  obliged  to  resort  to  the  larger  works  of  reference 
with  which  medical  literature  is  so  well  suppUed."  This  does 
not  give  a  very  clear  idea  as  to  the  purpose  of  the  book  unless 
it  be  meant  to  take  the  place  of  the  usual  text-books.  As  we 
have  said  before,  there  should  be  no  place  for  works  designed 
to  replace  the  standard  text-books  of  medicine.  It  is  probably 
possible  to  put  the  essential  points  of  a  text-book  article  in 
smaller  space  but  any  gain  from  doing  so  is  doubtful.  The 
authors  of  standard  text-books,  in  all  probability  have  already 
put  the  matter  in  as  small  a  space  as  is  consistent  with  their 
highest  utility.  Dr.  Lockwood  has  in  this  work  generally  used 
his   pages   to   good   advantage   but    we   may    be   pardoned   for 
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doubting  the  necessity  of  his  doing  it  at  all.  There  are  some 
IJoiuts  in  the  article  on  typhoid  fever  to  which  attention  might 
be  drawn,  as  an  example  of  the  evil  of  too  much  condensation. 
There  is  no  mention  of  the  frequent  occurrence  of  typhoid  ba- 
cilli in  the  urine  apart  from  abscess  of  the  kidney  or  pyelitis. 
In  discussing  relapses  it  is  said  that  the  interval  between  the 
original  attack  and  the  relapse  "  may  extend  to  twenty-five 
days."  This  conveys  the  impression  that  this  interval  is  the 
lua.ximum,  whereas  it  may  be  much  longer.  Then  to  say  thai 
"  leucocytosis  in  typhoid  fever  is  not  marked  "  hardly  gives 
a  correct  idea  as  to  the  usual  diminished  niimber  of  leucocytes 
in  ordinary  cases.  Under  the  head. of  treatment,  among  other 
foods  which  are  to  be  avirided  if  possible  is  included  white  of  egg 
with  water.  If  there  is  one  form  of  diet  which  is  useful  above 
all  others  in  typhoid  fever,  it  is  egg-albumen.  We  are  quite 
in  accord  with  the  advice  to  avoid  beef-peptonoids  and  beef- 
tea.  That  the  main  object  of  the  Brand  treatment  is  to  re- 
duce the  fever,  as  is  rather  suggested,  will  hardl3-  be  supported 
by  those  who  use  it  most.  Its  influence  on  other  symptoms  is 
of  certainly  equal  importance.  We  would  also  take  issue  with 
the  author  in  regard  to  his  treatment  of  perforation,  namely, 
"by  warmth  to  the  body  and  free  stimulation,  while  opium 
should  be  given  in  full  doses."  In  a  robust  person  or  during 
convalescence  it  is  advised  that  operation  "  should  be  consid- 
ered." Surely  he  who  so  advises  has  read  but  indistinctly  the 
recent  results  of  operation  even  in  the  most  desperate  cases. 
There  is  only  one  treatment  for  perforation  and  that  is  surg- 
ical, unless  of  course  the  patient  be  moribund  when  the  diag- 
nosis is  made. 

It  must  not  be  supposed  that  we  take  issue  with  the  author 
as  frequently  in  every  article  as  in  the  one  on  typhoid  fevor, 
but  we  have  given  enough  to  show  why  we  can  not  recommend 
his  book  without  reserve. 

Mt.  Sinai  Hospital  Reports.  Volume  II,  for  1899  and  1900. 
Edited  for  the  Medical  Board.  By  Paul  F.  Munde,  M.  D., 
1901. 

This  is  a  volume  of  540  pages  which  contains  the  statistical 
reports  of  the  various  services  and  notes  of  many  of  the  more 
interesting  cases.  The  statistics  are  conveniently  tabulated 
for  reference.  Among  the  medical  I'eports  is  the  account  of 
an  interesting  series  of  six  cases  of  diphtheria  coexisting  with 
typhoid  fever,  contributed  by  Dr.  Manges.  There  are  two 
articles  by  Drs.  Bull  and  Libman  on  a  case  of  Systemic  Pyo- 
cyaneus  Infection  and  on  Interstitial  Nephritis  and  Arteritis 
in  the  young.  The  surgical  reports  give  the  clinical  notes  of 
many  cases  and  statistics  of  the  results  with  added  exi^lana- 
tions  as  to  the  general  rules  of  treatment  and  methods  of  oper- 
ation. A  valuable  feature  is  the  report  of  the  anaesthesias. 
We  notice  that  there  is  a  marked  preference  for  the  use  of 
chloroform.  Several  papers  on  various  subjects  in  gynaecol- 
"Si'y  eye  and  ear  work,  etc.,  conclude  the  book. 

An  introduction  to  Physiology.    By  William  Townsend  Pouter, 
M.  D.,    Assoc.    Prof,    of    Physiology    in    the    Harvard    Med. 
School.     {Cambridge:    The  University  Press,  1901.) 
This  book  differs  from  most  laboratory  manuals  in  that  the 
description  of  apparatus  and  methods  of  experimenting  is  ac- 
companied by  a  certain  amount  of  text  in  which  the  theoretical 
side  of  the  experiments  is  dwelt  upon  to  some  extent.     It  seems 
therefore    to    be    more    complete    than    the    usual    laboratory 
books,  for  the  ground  that  it  covers,  and  is  particularly  well 
adapted  to  the  use  of  earnest  students  capable  of  self-instruc- 
tion.    The  preparation  of  the  book  shows  great  care,  and  the 
various  forms  of  simple  apparatus  that  have  been  designed  to 
take  the  place  of  the  more  complicated  instruments  known  to 


the  laboratory  workers,  are  worthy  of  especial  commendation 
for  their  simplicity  and  economy.  Indeed  there  can  be  no  doubt 
that  Dr.  Porter's  efforts  to  create  an  outfit  of  inexpensive  appar- 
atus suitable  for  laboratory  exiJeriments,  will  prove  ultimately 
of  great  benefit  to  the  teaching  of  physiology  in  the  colleges 
and  medical  schools  of  this  country.  In  the  larger  institutions 
under  the  guidance  of  professional  physiologists  and  with  work- 
shops of  their  own,  it  will  doubtless  always  remain  true  that 
each  teacher  will  prefer  his  own  designs  for  the  simple  appar- 
atus used  in  class  work,  but  in  the  majority  of  medical  schools 
and  in  many  colleges,  the  teachers  are  not  likely  to  have  the 
proper  facilities  for  the  construction  of  such  instruments,  and 
the  opportunity  to  purchase  an  outfit  at  a  reasonable  cost 
ought  to  remove  all  obstacles  to  the  introduction  of  laboratory- 
courses. 

From  the  standpoint  of  general  usefulness  the  book  suffers 
from,  a  defect  that  is  inherent  to  a  greater  or  less  extent  in 
all  laboratory  manuals,  that  is,  it  is  planned  especially  for  the 
author's  own  courses  and  will  therefore  be  difficult  to  use  as 
a  students'  guide  in  the  courses  of  other  teachers,  unless,  in- 
deed, these  latter  are  changed  to  conform  to  the  plan  followed 
in  the  book.  On  the  other  hand,  as  a  teacher's  manual  or  as  an 
aid  to  the  individual  worker  deprived  of  the  assistance  of  a 
competent  instructor,  the  book  should  be  most  helpful,  as  it 
contains  many  suggestive  experimental  methods  capable  of 
further  amplification  if  the  necessity  arises. 

So  far  as  the  book  purports  to  give  an  outine  of  the  ideal 
course  for  medical  students,  it  is  in  the  opinion  of  the  reviewer, 
open  to  the  serious  objection  of  lacking  in  simplicity.  Much 
is  touched  upon,  for  instance  in  the  electrical  phenomena  of 
muscle  and  nerve,  that  cannot  at  present  be  accepted  as  funda- 
mental and  probably  therefore  will  have  no  immediate  nor 
ultimate  value  to  the  medical  student,  in  fact,  will  be  more 
likely  to  lead  to  mental  confusion  than  to  mental  enlightenment. 
Exactness  in  method  and  in  reasoning  can  be  secured  best  by- 
experiments  where  results  are  clear  and  where  meaning  can  be 
interpreted  with  reasonable  certainty.  So  far  as  medical  stu- 
dents are  concerned,  experimental  work  in  Physiology  should 
be  planned  with  some  reference  to  its  usefulness  in  their  fu- 
ture work.  To  reach  this  desirable  end  no  sacrifice  need  be 
made  in  accuracy  or  training,  it  is  only  necessary  to  exercise 
care  in  the  selection  of  the  subjects  and  methods  employed. 

W.  H.  H. 

A  Text-iiook  oi  Mcaiciue  for   Students  and  Practitioners.     By 
Dr.  Adolf  SlKuiiPiiLL,  Professor  and  Director  of  the  Med- 
ical (Jlinique  at  the  University  of  Erlangen.     Third  Ameii- 
can  edition,  translated  by  permission  irom  the  Thirteenth 
German  Edition,  by  Herman  h\  Vickeky,  A.  B.,  M.  D.,  and 
Philip   Coombs   Kmapf,   A.M.,   M.  D.,    with   Editorial   iSoies 
by  Eredeeick  C.  SHA'rrucK,  A.  M.,  M.  D.    Octavo,  IZVi  pages, 
with,  one  hunUred  and  eighty-five  illustrations  in  the  text, 
and  one  plate.     (New  York:   D.  Appleton  di  Company,  IHUI.) 
This  admii-able   text-book  continues   to  retain  its   deserving 
popularity.     Eor  the   student  and   active  practitioner  it  is   an 
excellent    work.     It    contains    probably    more    reading    matter 
than  any  other  oue-volume  text-book  on  medicine  puLilished  in 
English,     'ihe   pages   are   larger   and   the   type   rather    smaller 
than   in   most   medical    books.     The   illustrations   have   alwa.)s 
been  a  feature  of  this  work  and  they  undoubtedly  enhance  its 
value.     No    text-book   is   so   good,    however,   as   to    be    beyond 
criticism.     Were  it  not  for  the   fact  that  the  translators  and 
editor  have  made  many  valuable  additions  and  comments,  the 
room  for  criticism  would  have  been  even  greater.     It  is  reall.v 
rather    surprising   that   a    number    of   important    observations 
of  comparatively  recent  date  have  escaped  the  author's  atten- 
tion, a  few  of  which  are  also  omitted  by  the  translators. 
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In  revievfing  the  book,  the  section  on  diseases  of  the  nervous 
system  is,  as  it  always  has  been,  undoubtedly  the  best.  We 
know  of  no  text-book  in  which  this  department  of  medical 
diseases  is  better  treated.  The  chapters  on  cardiac,  constitu- 
tional and  renal  diseases  are  excellent. 

In  the  chapter  on  typhoid  fever  we  fail  to  find  any  mention 
whatever  of  typhoid  cholecystitis,  a  not  unimportant  complica- 
tion of  the  disease.  We  fear  that  the  author  has  not  fully  ap- 
preciated the  beneficial  results  from  early  surgical  interfer- 
ence of  typhoid  perforation.  He  says,  "  If  perforation  occurs 
the  treatment  is  much  the  same  (as  in  haemorrhage).  Above 
all,  opium  must  be  used  in  still  larger  dose,  but,  unfortunately, 
as  a  rule,  in  vain.  The  surgical  treatment  of  peritonitis  has 
rather  more  of  a  future  and  more  success,  but  experience  of 
this  is  still  scanty."  The  statement  is  far  too  conservative 
when  one  remembers  that  in  the  hands  of  some  surgeons  there 
have  been  recoveries  in  from  30  to  45  per  cent  of  the  cases 
operated  on,  while  at  the  most  without  operation  only  1  or  2 
per  cent  recover.  The  chapter  on  dysentery  seems  decidedly 
incomplete  without  any  reference  to  Shiga's  bacillus  (bacillus 
dysenteriae),  especially  as  this  organism  is  now  regarded  as  al- 
most a  specific  germ  in  one  form  of  this  disease.  The  transla- 
tors have  saved  the  article  on  malaria  by  a  very  brief  reference 
to  the  relation  of  the  mosquito  to  the  transmission  of  the  dis- 
ease. It  seems  strange  that  plague  shoxild  have  been  omitted  in 
the  German  edition.  The  chapter  on  this  disease  has  been  add- 
ed by  one  of  the  translators.  The  Germans  have  been  extraor- 
dinarily slow  in  recognizing  the  importance  of  an  eosinophilia  in 
trichinosis,  from  a  diagnostic  standpoint.  No  mention  of  this 
association  was  made  by  the  author,  although  there  is  a  brief 
reference  to  it  in  the  translation.  The  old  terms  typhlitis  and 
perityphlitis  are  retained.     No  reference  is  made  to  the  theory 


as  to  the  etiology  of  scurvy  which  is  now  finding  many  adher- 
ents, namely,  that  the  disease  is  due  to  toxic  materials  in  the 
foods — some  unknown  organic  poison  the  product  of  decompo- 
sition, and  not  to  an  absence  of  fresh  vegetables  or  the  salts  of 
fruits  and  vegetable.  The  chapter  on  diabetes  mellitus  is  very 
good.  No  reference  is  made  to  the  hyaline  degeneration  of  the 
islands  of  Langerhans  found  by  Oi)ie  in  the  pancreas  in  a  con- 
siderable number  of  cases  of  diabetes,  an  observation  which 
seems  destined  to  be  of  great  importance  in  the  pathology  of 
diabetes.  These  are  some  of  the  sins  of  omission  that  have  oc- 
curred to  us.  We  make  no  hesitation  in  stating,  however,  that 
in  our  judgment  the  book  has  few  equals  and  we  doubt  whether 
it  has  a  superior  in  any  language. 

A  Syllabus  of  New  Remedies  and  Therapeutic  Measures,  with 
Chemistrj',  Physical  Appearance  and  Therapeutic  Applica- 
tion, United  States  Pharmacopeial  Convention,  1900;  Amer- 
ican Medical  Association;  New  York  State  Medical  Associa- 
tion, United  States  Pharmacopeial  Convention,  1900;  Amer- 
ican Chemical  Society,  p.  229.  Price  $1.00  net.  (Chicaoo: 
O.  P.  Engelliard  d  Co.,  1901.) 

The  purpose  of  this  book,  as  stated  in  the  preface,  is  to 
furnish  the  busy  practitioner  with  an  accurate,  condensed 
review  of  the  reports  on  the  new  remedies,  especially  on  those 
which  synthetic  chemistry  has  added  to  the  physician's  arma- 
mentarium. The  matter,  however,  has  been  too  much  condensed 
to  make  the  book  of  very  much  value  to  any  one  wishing  to 
make  a  serious,  thorough  trial  of  any  of  the  drugs  mentioned, 
but  as  a  means  of  quickly  ascertaining  something  of  the  na- 
ture and  application  of  these  remedies,  the  work  is  of  some 
value  to  the  student. 
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THE  TREATMExNT  OF  YESICO-VAGIML  AND  RECTO  VAGINAL    FISTULi]    HIGH    UP    IN 

THE   VAGINA. 

By  Howard  A.  Kelly,  j\l.  D. 


It  sometimes  happens  that,  in  the  course  of  a  vaginal 
hysterectomy  for  carcinoma  of  the  cervix,  or  for  uterine 
fibroids,  the  bladder  is  wounded  either  by  intention  or  by 
accident,  and  a  vesico-vaginal  fistula  results  which  it  is  often 
difficult  to  close. 

The  chief  source  of  difficulty  in  handling  such  a  fistula 
lies  in  its  distance  from  the  exterior,  on  account  of  which 
denudation  and  suturing  are  awkward;  additional  trouble  is 
also  caused  by  the  proximity  of  scar  tissue  in  the  vaginal 
vault,  which  renders  the  tissues  less  plastic  and  less  ready 
to  heal  when  approximated. 

I  wish  to  urge  a  method  of  treatment  of  such  fistulas  which 
I  beUeve  to  be  best  adapted  to  overcome  the  difficulties.  It 
consists  in  opening  the  peritoneal  cavity  widely  from  side  to 
side,  so  as  to  free  the  bladder  from  its  fixation  at  the  va- 
ginal vault  and  render  it  thoroughly  mobile.  By  this  means 
it  becomes  possible  to  displace  the  entire  afEected  area  down- 
ward to  any  extent  required,  and  as  that  part  of  the  bladder 
which  lies  above  the  vaginal  vault,  contiguous  to  the  fistula 
is  thus  exposed,  the  latter  can  be  included  in  the  area  of 
denudation,  if  necessary. 

Before  beginning  the  operation,  the  patient  is  placed  in 
the  knee-chest  position,  when  the  bladder  becomes  spon- 
taneously distended  with  the  air  that  rushes  in  through  the 
fistulous  orifice.  This  posture  I  now  use  in  almost  all  vesical 
operations  for  the  following  reasons :  The  distended  bladder 


can  be  easily  and  quickly  incised  in  the  vesico-vaginal  sep- 
tum, and  then  examined  most  satisfactorily  by  the  finger, 
by  the  mirror,  or  by  direct  inspection.  During  any  such 
operation  the  blood  runs  down  the  capacious  vesical  reservoir 
formed  by  the  vertex,  doing  away  with  the  necessity  for 
constant  irrigation  or  sponging.  The  actual  amount  of 
bleeding  is  far  less  than  under  other  conditions.  The  field 
of  operation  is  conveniently  placed  so  that  the  operator 
works  on  a  plane  below  or  in  front  of  him,  and  not  above 
him.  The  tissues  being  tense  are  more  easily  handled  than 
tissues  that  are  flaccid  and  collapsing.  Lastly,  a  great  ad- 
vantage is  found  in  the  fact  that  when  vesical  and  vaginal 
tissues  stretched  in  this  way  are  incised,  they  tend  to  slide 
apart  in  different  planes,  so  that  it  is  easier  to  lay  bare  ad- 
jacent portions  of  the  bladder  in  detaching  the  vagina. 
The  steps  in  the  operation  are  as  follows: 

(1)  The  patient  having  been  placed  in  the  knee-chest  po- 
sition, her  body  is  properly  supported,  and  her  neck  well  pro- 
tected from  pressure  by  soft  cushions. 

(2)  The  vagina  is  thoroughly  cleansed  for  the  operation. 
This  may  be  done  before  taking  the  position. 

(3)  The  vault  is  opened  in  the  line  of  the  transverse  sear 
through  into  the  peritoneum,  by  making  a  small  incision  in 
the  attenuated  septum.  As  soon  as  this  is  done  the  air 
rushes  in  and  the  viscera  drop  towards  the  diaphragm. 

(4)  The  little  opening  is  now  extended  as  widely  as  pos- 
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sible  from  side  to  side,  destroying  the  vaginal  vault  and 
setting  the  bladder  free. 

(5)  A  large  gauze  pad  with  a  stout  thread  attached  is  next 
thrust  down  into  the  peritoneum,  and  by  pulling  on  this  the 
bladder  is  crowded  towards  the  vaginal  outlet  while  the 
peritoneal  cavity  above  is  protected.  It  is  important  through- 
out to  wipe  out  the  cavity  of  the  bladder  from  time  to  time 
in  order  to  avoid  the  escape  of  any  of  its  contents  onto  the 
peritoneum. 

(6)  The  margins  of  the  fistula  are  now  split,  separating 
the  vagina  from  the  bladder,  or  if  the  operator  prefers  the 
older  methods,  the  fistula  is  denuded  on  all  sides. 

To  split  the  margins  I  use  a  short-bladed,  thick  knife, 
sharpened  on  both  edges  and  set  in  the  handle  at  an  angle 
of  about  45  degrees  as  shown  in  the  figure;  this  is  better 
than  a  longer  thinner  blade,  which  tends  to  perforate  the 
flaps.  See  Fig.  1.  An  ordinary  scalpel  or  a  bistouri  cannot 
be  used. 


r 


(7)  When  the  edges  are  split  and  the  bladder  wall  is  set 
free,  the  bladder  is  sewed  up  separately  by  means  of  a  row 
of  buried  sutures  of  fine  silk  or  of  catgut,  thus  uniting  the 
muscularis  alone,  by  this  means  the  vesical  edges  are  turned 
up  into  the  cavity  of  the  bladder,  forming  a  little  buttress 
(Sanger  and  others). 

The  vaginal  surface  is  then  united  with  a  row  of  fine 
silkworm  gut  sutures.  I  use  by  preference  a  grade  of  gut 
which  is  reckoned  inferior  in  quality,  because  it  is  finer 
and  more  flexible.  This  row  of  sutures  may  be  continued 
up  onto  the  peritoneal  surface  of  the  bladder,  in  this  way 
easily  and  securely  covering  in  that  upper  part  of  the 
fistula  which  under  previous  methods  of  treatment  was  least 
likely  to  heal.  There  must  be  no  dead  space  left  between 
this  and  the  buried  row  of  sutures.  The  sillm'orm  sutures 
are  cut  off  at  about  4  cm.  from  the  knot. 

(8)  The  fistula  being  now  closed,  the  pack  is  withdrawn, 
and  then  in  order  to  get  rid  of  the  air  in  the  peritoneum, 
the  cavity  is  filled  through  a  tube  with  a  normal  saline 
solution  which,  as  it  rises  to  the  level  of  the  vagina,  dis- 
places the  air.  When  the  patient  is  turned  over  onto  the 
dorsal  posture  all  the  water  escapes. 

(9)  A  little  suturing  at  each  angle  and  a  drain  of  washed- 
out  iodoform  gauze  (Sanger)  in  the  middle,  and  one  in  the 
vagina  complete  the  operation  and  the  dressing.  It  is  best 
to  keep  a  catheter  in  the  urethra  for  from  7  to  9  days 
following  the  operation.  I  have  closed  several  fistulte  of 
this  group  by  opening  the  peritoneum,  but  I  have  not  as  yet 
made  the  wide  lateral  dissection  proposed  here. 

An  accident  revealed  to  me  another  plan  of  treating 
fistulje  which  may  sometimes  prove  a  valuable  resource. 

I  cured  the  fistula  in  question  by  first  making  it  larger 
and  thus  securing  the  coaptation  of  the  more  difficult  and 
inaccessible  part;  and  at  a  subsequent  operation  I  closed 


the  newer  portion  which  was  easy  of  access.     The  method 
in  detaU  was  as  follows: 

The  patient  (San.  No.  9237)  had  a  vesico-vaginal  fistula 
about  1.5  cm.  in  diameter,  situated  at  the  vaginal  vault  in 
the  midst  of  an  area  of  unyielding  scar  tissue,  following  a 
vaginal  hj'sterectomy  for  carcinoma.  She  had  had  eleven 
unsuccessful  operations  before  I  saw  her.  I  attempted  at 
the  twelfth  operation,  the  patient  was  in  the  knee-chest  pos- 
ture and  with  the  perineum  elevated  by  a  speculum,  to 
free  the  fistula  and  make  it  easier  to  handle  by  first  incising 
the  thin  septum  at  the  vault  and  opening  the  peritoneum 
for  2  or  3  cm.  from  side  to  side,  but  I  did  not  make  the 
broader  lateral  incisions  recommended  above.  The  next  step 
in  the  operation  was  to  cut  through  the  vesico-vaginal  sep- 
tum from  the  lower  margin  of  the  fistula  down  into  the  vesi- 
cal trigonum.  This  enabled  me  to  separate  the  bladder  from 
the  vagina  with  ease  all  around  the  edges  of  the  fistula, 
which  were  not  pared  at  all,  and  no  tissue  whatever  was 


removed.  The  vesical  walls  were  then  turned  in  towards 
the  bladder  cavity  and  the  muscularis  vesica  united  by  fine 
interrupted  catgut  sutures.  The  vaginal  walls  were  then 
closed  with  similar  catgut  sutures  over  the  line  of  union  of 
the  bladder.  The  lower  part  of  the  wound  nearer  the 
urethra  was  approximated  also  with  catgut. 

Union  failed  in  this  lower  tract  where  the  new  wound 
was  made  and  succeeded  in  the  upper  more  rigid  and  more 
inaccessible  portion. 

A  second  operation  was  then  done  by  simply  paring  and 
uniting  the  edges  of  the  fistula  with  interrupted  silkworm- 
gut  sutures,  including  all  the  tissues  up  to  the  vesical  mucosa. 

This  operation  succeeded  perfectly  and  the  patient  re- 
turned to  her  home  in  Michigan  completely  restored. 

The  plan  of  separating  the  bladder  on  all  sides  from  its 
peritoneal  attachments  in  order  to  mobilize  it,  and  make  it 
more  accessible  to  surgical  treatment,  can  also  be  applied 
with  even  greater  satisfaction  to  recto-vaginal  fistulse  situ- 
ated high  up  in  the  vagina.  In  this  case  the  absence  of  the 
uterus  is  not  needed  to  facilitate  the  exposure  of  the  fistula, 
as  it  is  only  necessary  to  open  the  peritoneal  cul-de-sac  be- 
hind the  cervix  widely  from  side  to  side  and  down  at  the 
sides  of  the  rectum  to  gain  the  great  advantage  of  increased 
mobility  of  the  bowel,  including  an  area  above  the  fistula 
which  can  also  be  turned  in  by  sutures  so  as  to  cover  ia 
the  upper  angle  of  the  opening. 

I  prefer  in  these  cases,  after  completely  detaching  the 
vagina  from  the  bowel,  to  infold  and  sew  up  the  bowel 
separately  with  fine  silk  sutures  in  one  or  two  layers,  and 
then  I  do  not  attempt  to  close  the  vaginal  wound  over  the 
bowel,  but  put  a  little  iodoform  gauze  drain  between  the 
edges  of  the  vaginal  opening  and  allow  the  wound  to  close 
by  granulation.  An  opening  should  be  left  in  the  peri- 
toneum wide  enough  to  admit  a  small  iodoform  gauze  drain. 
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CYCLIC   albuminuria; 

Bt  Wm.  E.  Hugee,  M.  D.,  Charleston,  S.  C, 
Formerly  Clinical  Assistant  in  Genito-Urinary  Surgery,  The  Johns  Hophins  Hospital  Dispensary. 


Two  years  ago,  two  very  interesting  cases  of  albuminuria 
came  under  my  observation,  and  it  has  been  my  good  for- 
tune since  to  be  able  to  follow  them  closely.  Case  I  came  to 
the  Genito-Urinary  Department  of  the  Johns  Hopkins  Hos- 
pital with  an  acute  attack  of  gonorrhoeal  urethritis,  and  it 
was  only  after  this  had  subsided  somewhat  that  the  disease 
with  which  my  paper  deals  was  discovered.  Case  II  was 
first  seen  by  Dr.  Thomas  in  the  Neurological  Department  of 
the  Hospital,  and  was  subsequently  turned  over  to  me,  be- 
cause of  my  interest  in  his  accidentally  discovered  albumin- 
uric condition. 

HiSTOEIES. 

Case  I.— W.  W.,  age  IS  years.     Sept.  6,  1899. 

Complaint. — Urethral  discharge. 

Family  History. — Negative. 

Past  History. — Only  measles  of  the  children's  diseases. 
Always  a  fairly  strong  boy.  Never  any  pain  in  the  abdomen. 
No  colic  of  any  kind.  No  previous  attack  of  gonorrhoea. 
No  syphilis.  At  the  age  of  twelve  he  began  to  masturbate 
and  has  continued  about  two  or  three  times  a  week  since 
then.  About  one  month  ago  began  going  with  women.  Has 
never  had  his  urine  examined. 

Present  Illness. — A  running  from  urethra  began  four  days 
ago.  Incubation  four  days.  All  the  symptoms  of  a  mild 
gonorrhcea  were  present,  but  no  complications.  Works  in 
a  barber  shop  and  takes  very  little  outdoor  exercise. 

Physical  Examination. — Bather  an  anfemic  boy  but  fairly 
well  developed.  Heart,  an  extremely  faint  systolic  murmur 
at  apex  in  the  5th  interspace  just  outside  the  nipple  line. 
Second  aortic  not  accentuated.  Arteries  soft.  Tension  low. 
Lungs  negative.  Abdomen  soft,  no  tenderness.  Kidneys 
not  palpable.  Genitalia  small  but  normal.  Slight  purulent 
discharge  from  the  urethra.  Microscope  shows  it  to  contain 
leucocytes  and  epithelial  cells,  intra-  and  extra-cellular,  bis- 
cuit-shaped diplococci  decolorizing  by  the  Gram  stain. 
Urine :  1st  glass  very  cloudy  with  pus ;  2d  glass  clear  with  no 
shreds. 

The  patient  paid  three  visits  a  week  for  about  one  month 
and  had  the  varying  ups  and  downs  to  which  many  gonor- 
rhoeal cases  are  subjected.  At  the  end  of  this  time  the 
urine  having  cleared  up  sufficiently,  I  tested  for  renal 
albumin  and  was  surprised  to  find  an  abundant  precipitate 
on  boiling  the  urine,  which  did  not  clear  up  on  the  addition 
of  acetic  acid.  The  test  was  repeated  with  a  carefully 
filtered  specimen  and  the  same  result  obtained.  Hyaline 
casts  were  foimd  in  great  numbers  in  a  centrifugalized  speci- 
men, the  urine  having  been  voided  at  12.30  p.  m.  The  next 
day  an  examination  made  at  9.30  a.  m.  showed  less  albumin 
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and  fewer  casts.  A  third  specimen  voided  on  rising  and 
brought  to  me  showed  no  albumin  and  no  casts. 

He  was  then  sent  into  one  of  the  medical  wards  at  the 
hospital,  where  he  remained  three  days.  He  was  put  to 
bed,  and  placed  on  a  milk  diet  for  two  days,  but  as  the  re- 
port of  "  no  casts  and  no  albumin ''  was  made,  on  the  third 
day  he  was  allowed  to  get  up  and  was  put  on  a  meat  diet. 
His  urine  examined  on  the  fourth  morning  being  again  nega- 
tive, he  was  sent  home.  I  wish  here  to  call  attention  to  the 
fact  that  the  urine  examined  in  the  hospital  was  in  each 
case  that  passed  in  the  morning  after  prolonged  rest  in  bed. 
As  I  proved  later,  had  the  urine  been  voided  and  examined 
at  intervals  during  the  day,  the  observation  would  have  been 
difEerent. 

On  the  morning  after  leaving  the  hospital  the  patient 
came  to  the  dispensary  again,  and  as  before,  the  urine 
passed  contained  a  quantity  of  albumin  (.2  per  cent)  and  a 
number  of  casts,  hyaline,  granular  and  a  few  epithelial. 

The  patient  was  given  eight  two-ounce  bottles  which  were 
to  be  used  as  follows:  He  was  to  urinate  in  the  first  one 
just  before  retiring;  in  the  second,  about  an  hour  later;  in 
the  third,  on  rising;  in  the  fourth,  one  hour  after  breakfast; 
in  the  fifth,  at  13  m.  (just  before  dinner);  in  the  sixth,  one 
hour  after  dinner;  in  the  seventh,  at  five  o'clock  (just  before 
supper) ;  and  in  the  eighth,  one  "hour  later.  The  object  of 
urination  at  bedtime  and  a  half-hour  later  was  to  wash  out 
any  albuminous  urine  which  had  descended  from  the  kid- 
neys previous  to  lying  down,  in  order  that  the  morning 
specimen  might  be  urine  secreted  only  while  the  body  was  in 
the  horizontal  position. 

Case  II.— H.  C,  age  18  years;  drug  clerk.     Dec.  10,  1899. 

Complaint. — Nervousness  and  eye  trouble. 

Past  History. — No  malarial  fever,  no  scarlet  fever,  no 
diphtheria.  Has  had  measles  and  whooping-cough.  No 
venereal  disease.  Four  years  ago  patient  had  a  severe  fright, 
his  life  being  threatened  by  some  man.  Has  masturbated 
quite  frequently  but  has  never  had  sexual  connection.  Three 
years  ago  his  mother  died  and  he  had  a  slight  hysterical 
attack.     Then,  none  again  until  the  present  time. 

Present  Illness. — Three  weeks  ago  the  patient  had  a  return 
of  the  "  fits  "  like  the  one  which  occurred  when  his  mother 
died.  This  time  they  were  frequent  and  accompanied  by  a 
severe  pain  in  the  left  frontal  and  temporal  regions.  The 
pain  has  been  present  during  the  entire  time,  but  is  most 
intense  just  before  and  after  a  "fit."  He  was  obliged  to 
go  to  bed  and  has  only  just  left  it  for  the  purpose  of  con- 
sultation. The  bowels  are  regular,  and  except  for  a  marked 
nervousness  there  is  nothing  unusual  in  his  history. 

Physical  FTamivatinn.— Blender,  nervous  looking  youth, 
apparently  backward  for  his  years,  both  mentally  and  physic- 
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ally.  Occasional  twitching  of  both  eyelids  and  of  the  mus- 
cles of  the  mouth.  Eyes:  right  one  normal;  left  has  a  dis- 
tinct optic  neuritis  (Dr.  Reuling);  measurements  not  made. 
Lungs  negative.  Heart  negative.  Arteries  soft,  pulse  of 
high  tension.  Abdomen  negative.  Kidneys  not  palpable. 
Penis  and  testicles  normal.  Urine  varies  as  will  be  described. 
This  case  was  followed  in  exactly  the  same  manner  as  the 


Both  were  young  men,  one  healthy  and  uncomplaining 
(except  for  gouorrhcea),  the  other  nervous  and  sickly.  Both 
had  been  in  the  habit  of  masturbating,  but  probably  not  more 
than  the  average  boy.  Neither  showed  any  albumin  in  the 
urine  voided  on  rising.  Both  reached  their  maximum 
amount  (.2  per  cent)  about  four  or  five  hours  after  rising, 
and  had  a  gradual  decline  in  the  next  six  or  seven  hours. 
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The  amount  of  albumin  was 
rarely  ever  the  same  at  the 
same  time  each  day. 


The  evening  of  the  13th  the 
albumin  and  casts  were  greatest 
without  apparent  reason. 

In  spite  of  severe  exercise, 
no  increased  albumin  was  found 
on  the  evening  of  the  19th. 


Patient  voided  on  first  coming 
in  and  then  sat  quiet  uutil  1.30 
P.  M.,  yet  this  second  spec, 
showed  more  albumin. 

Voided  at  13  M.,  then  put  in 
horizontal  position.  Voided  at 
12.15  P.M.,  keeping  same  posi- 
tion, and,  rising  at  1.30  P.  M., 
voided  again. 


11.30 
Much 
Many 


Patient  voided  at  10.10  A. 
voided  again  (10.35  A.   M.). 


position  and  in  20  minutes  voided  again. 


Sp.  gr.  Patient  went  to  bed  at  11  A. 

Albumin  M.,    ate    a    regular    meat    and 

Casts  vegetable  dinner  in  bed. 

Sp.  gr.  Patient  went  to  bed  at  11  A. 

Albumin  M.,  exercised  Tigorously  sitting 

Casts  up  in  bed.    At  first  exam.,  10.15 

A.  M.,  he  had  not  yet  exercised. 

M.,  was  then  laid  on  a  table.     In  35  minutes  he 

At  11.10  he  was  gently  raised  into  the  erect 


in  i^^a''\^/''*""*  grouped  because  the  8.30  P.  M.,  etc.  hours  are  on  date  Nov.  Sth,  for  instance,  the  6.30  A.  M.  the  next  morning,  Nov.  9th,  and  the 
*);.  K  t,  ^P^?'"«?'  ''"'l  occasionally  others  about  that  time,  was  voided  the  day  following,  Nov.  10th  in  my  presence,  when  the  patient  brought  me 
the  bottles  of  his  urine  passed  on  the  two  days  previous,  as  directed.  "  ->  r  ,  f  e 


other,  but  owing  to  the  hysterical  attacks,  I  was  obliged  to 
keep  the  patient  in  bed  for  a  period  of  three  weeks,  which 
fact  gave  added  data.  Both  of  these  cases  were  so  very 
similar  in  their  course  under  the  same  conditions  that, 
although  they  were  examined  equally  carefully,  I  will  only 
give  a  detailed  description  of  the  different  specimens  of 
urine  belonging  to  Case  I,  a  simple  analysis  of  the  urine  of 
Case  II,  and  then  note  where  differences  occur. 


but  no  absolute  disappearance  of  the  albumin  until  the 
body  was  again  in  the  horizontal  position.  Case  I  has  con- 
tinued in  much  the  same  condition  as  when  first  seen  (Sept. 
6,  1899-Sept.  1,  1901).  Case  II  was  first  seen  Dec.  10,  1899, 
and  ran  his  usual  course  until  Feb.  22,  1900,  on  which 
date  I  made  the  following  note : 

"This  afternoon  the  patient  was  seen  at  his  home  and 
in  bed.     For  several  days  he  has  been  bavins^  two  and  three 
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convulsions  daily.  While  sitting  by  his  bed,  suddenly  he 
told  me  that  a  '  spell '  was  coming  on  and  that  he  was 
powerless  to  prevent  it.  The  eyelids  began  to  twitch,  then 
the  lipSj  fingers  and  arms.  The  motions  increased  in  rapid- 
ity, becoming  very  rapid.  Suddenly,  with  a  quick  move- 
ment the  right  or  left  hand  would  be  grabbed  between  his 
teeth  and  held  firmly  in  spite  of  vigorous  efforts  made  by 
me  to  release  it.  The  eyes  assumed  a  wild  vacant  stare.  At 
times  he  snarled  like  a  dog.  Finally,  the  head  fell  back 
and  the  patient  was  in  a  position  of  mild  opisthotonos.  The 
attack  lasted  ten  minutes  and  then  consciousness  which  had 
been  lost  from  the  beginning  was  gradually  regained.  For 
sometime,  about  half  an  hour  after  he  regained  conscious- 
ness, he  was  imable  to  see  out  of  the  left  eye  (the  one  in 
which  the  optic  neuritis  was  found).  The  urine  passed  just 
after  the  attack  was  clear,  acid,  sp.  gr.  1026,  no  albumin,  no 
casts  and  no  sugar." 

For  three  weeks  he  was  confined  to  his  bed,  having  these 
hysterical  attacks  in  gradually  decreasing  numbers  and 
intensity.  Never  once  during  this  time  did  any  albimiin 
appear,  and  for  three  months  afterward  it  was  absent, 
although  the  patient  was  up  and  about  as  usual.  At  the 
end  of  that  time  there  was  a  recurrence  of  the  albumin  as 
before,  only  the  maximum  amount  was  increased  to  .25  per 
cent.  He  has  had  but  one  slight  hysterical  attack  since 
those  above  described. 

I  will  add  a  few  remarks  in  explanation  of  the  urine  chart. 
As  I  have  said  before,  the  chart  belongs,  strictly  speaking, 
to  Case  I,  but  Case  II  differed  in  no  material  way  from  it. 

The  hour  8.30  p.  m.  is  taken  as  the  starting  point,  because 
then  it  was  that  the  patient  voided  into  his  first  bottle  and 
next  at  9.30  p.  m.,  so  as  to  prepare  his  bladder  for  the  recep- 
tion of  the  urine  secreted  during  the  night.  It  is  under- 
stood also  that  the  patients  went  to  bed  at  8.30  p.  m.  and 
did  not  rise  again,  except  at  9.30  p.  m.  to  void,  until  0.30 
a.  m.,  when  the  third  specimen  w.is  obtained.  This  last 
was  the  urine  secreted  with  the  body  in  the  horizontal  posi- 
tion. Under  "  remarks  "  on  the  urine  chart  will  lie  found 
notes  on  special  experiments. 

Once  every  month  up  to  Sept.  1,  1901,  I  have  examined 
the  eight  specimens  of  urine,  the  patient  continuing  his 
daily  life.  Each  time  the  result  has  been  as  detailed  above. 
On  Jan.  7,  1901,  I  examined  a  specimen  from  Case  I,  voided 
at  midnight  after  the  patient  had  been  on  his  feet  working 
from  the  early  afternoon  until  that  hour.  There  was  only 
a  trace  of  albumin  and  one  or  two  hyaline  casts.  Distinctly 
less  than  was  usually  found  in  the  8.30  p.  m.  specimen. 

The  cases  of  cylic  albuminuria  detailed  above  differ  from 
almost  all  others  reported  in  that  they  both  show  casts  in 
abundance.  I  found  a  few  previous  records  in  which  casts 
were  mentioned  either  as  a  possibility  in  these  cases  or 
were  mentioned  as  being  found  now  and  then  in  the  specific 
reports,  but  nowhere  were  the  casts  said  to  be  present,  as 
in  these  cases,  whenever  albumin  was  found  and  in  propor- 
tion to  the  amount.     The  casts  were  principally  hyaline  of 


the  small  variety,  but  often  the  granular  variety  was  present, 
and  on  several  occasions  definite  epithelial  casts  were  found. 

To  determine  approximately  the  relative  number  of  casts, 
I  took  fifteen  cubic  centimeters  of  urine  from  each  specimen 
and  centrifugalized  this  quantity  for  five  minutes  at  between 
1200  and  1500  revolutions  per  minute,  then  examined  under 
the  microscope  for  fifteen  minutes  when  the  casts  were  very 
few  or  none  at  all.  When  they  were  numerous,  prolonged 
search  was  of  course  unnecessary.  The  amount  of  albumin 
reached  .2  per  cent  about  midday,  though  it  was  not  so 
high  every  day.  The  chemical  character  of  the  albumin 
(serum-albumin)  will  be  spoken  of  later. 

In  neither  case  did  food  have  any  influence  on  the  amount 
of  albumin  eliminated.  A  relatively  larger  amount  of  al- 
bumin was  Just  as  apt  to  be  in  the  urine  passed  just  before 
dinner  (12  m.)  as  in  that  passed  an  hour  after.  At  no  time 
was  either  the  merest  trace  of  albumin  or  any  casts  found 
in  the  early  morning  specimen,  and  only  once  in  any  great 
quantity  during  the  evening.  For  this  last  I  can  assign  no 
reason.  Once  at  9  p.  m.  I  made  the  patient  run  for  a  half- 
mile  before  voiding,  but  the  quantity  of  albumin  was  not 
increased  above  the  amount  usually  found  at  that  hour. 

On  several  occasions  the  patients  went  to  bed  at  eleven 
o'clock  in  the  morning,  voiding  on  lying  down  and  again 
soon  after.  Both  these  specimens  contained  albumin  and 
casts  in  the  usual  amounts.  Dinner  was  eaten  in  the  re- 
clining position,  and  then  the  urine  voided  on  rising  an 
hour  and  a  half  later  contained  neither  albumin  nor  casts. 
But  the  five  o'clock  specimens  had  their  customary  albumin 
and  easts. 

The  urine  passed  thirty-five  minutes  after  lying  down 
showed  no  albumin  and  no  casts,  provided  the  bladder  had 
been  emptied  soon  after  reclining  for  the  reason  before 
stated.  But  in  twenty  minutes  after  the  erect  position  had 
been  assumed,  no  matter  if  the  patient  had  been  gently  and 
slowly  lifted  into  it,  albumin  and  casts  1-eappeared.  The 
quantity  of  albumin  after  a  change  of  this  kind  was  always 
even  greater  than  before  lying  down,  but  soon  returned 
to  the  same  amount  and  then  continued  to  increase  or  de- 
crease according  as  it  had  been  previously  on  the  increase 
or  decrease.  The  relative  position  of  the  legs  and  body  if 
the  patient  sat  in  a  chair  made  no  difference,  a  small  amount 
of  albumin  and  corresponding  number  of  casts  being 
secreted.     Only  on  rare  occasions  did  I  find  oxalate  crystals. 

The  amount  of  literature  on  the  subject  of  cyclic  albu- 
minuria, as  may  well  be  imagined,  is  extensive  because  be- 
side the  scientific  interest  in  the  disease,  it  bears  a  very 
close  relation  to  the  business  risks  involved  in  life  insur- 
ance. Many  writers  have  watched  their  cases  pass  through 
the  cyclic  stage  to  a  successful  recovery,  one  or  two  have 
seen  Bright's  disease  develop,  and  again  a  great  number 
have  noted  that  the  cyclic  symptoms  were  still  manifest  at 
the  time  of  their  publications.  These  last  should  interest 
us  most  because  the  first  two  are  settled  and  we  need  the 
other  to  help  decide  beyond  a  doubt  the  imcertain  question 
of  prognosis.     Unfortunately,  there  seems  very  little  chance 
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that  many  will  continue  their  reports,  or  that  others  will 
take  up  at  a  later  date,  those  cases  already  reported. 

No  post-mortem  has  been  performed  on  a  case  known  to 
have  been  suffering  from  cyclic  albuminuria  at  the  time  of 
death,  so  that  the  pathological  condition  is  based  on  theory 
and  differs  as  widely  as  conclusions  so  supported  always  do. 

Up  to  the  year  1878,  any  albumin  in  the  urine  was  gener- 
ally considered  as  indicative  of  a  very  serious  result  and  little 
hope  of  recovery  was  expressed.  At  this  time  Moxon  (1) 
published  a  paper  in  which  he  speaks  of  Intermittent  Al- 
buminuria, or  the  albuminuria  of  adolescence  and  of  Kemit- 
tent  Albuminuria.  He  reports  seven  cases  of  the  former, 
but  refers  only  in  a  general  way  to  nineteen  coming  under 
the  head  of  Remittent  Albuminuria.  He  says  that  in  these 
latter  the  albiimin  is  present  in  greater  or  less  quantity 
during  the  day,  especially  in  the  urine  passed  after  break- 
fast, but  that  no  albumin  is  present  in  the  urine  passed  on 
rising  from  bed  after  a  night's  rest.  He  divides  them  into 
two  groups:  (a)  In  which  there  is  no  reason  other  than  the 
albumin  to  suspect  the  existence  of  renal  disease,  and  (b) 
where  further  symptoms  show  that  the  renal  system  is 
seriously  at  fault,  in  fact,  that  Bright's  disease  exists.  He 
says  that  the  pulse  is  of  low  tension.  No  cases  were  recorded 
individually.  Johnson  (2)  had  already  drawn  attention  to 
the  same  facts  in  1873.  He  believes  that  most  cases  of 
cyclic  albuminuria  arc  merely  cases  recovering  from  an 
acute  attack  and  that  they  can  always  be  traced  to  the  ex- 
citing cause.  Later  (3),  he  showed  that  whether  or  not 
Moxon  was  right,  he  did  not  give  sufficient  data  for  drawing 
his  conclusions.  Eooke  (4)  gives  two  cases,  ages  1-4  and 
16  years.  In  one  the  urine  was  examined  several  hundred 
times  and  never  once  was  albumin  found  in  the  morning 
specimen.  The  patient  was  kept  in  bed  once  for  three  weeks. 
During  this  time  there  was  an  absolute  disappearance  of  the 
albumin,  but  immediately  on  rising  it  reappeared.  In  the 
other  case  the  results  were  the  same  with  similar  experi- 
ments. In  1881,  Dukes  (5)  mentioned  an  albuminuria 
which  could  be  gotten  rid  of  in  an  hour  or  two  by  putting 
the  patient  to  bed  and  could  be  reproduced  almost  at  will 
by  getting  him  up. 

World-wide  interest  in  this  peculiar  condition  was  not 
aroused  until  Pavy  (6),  in  1885,  described  very  minutely  the 
clinical  changes  in  what  he  called  "  Cyclic  Albuminuria." 
He  mentions  six  cases,  all  young  men.  Two  were  seen  a 
year  later,  one  had  no  albumin  and  one  only  a  trace  at  mid- 
day. Three  were  seen  two  years  later  and  none  had  albu- 
min. The  sixth  was  followed  for  four  years,  during  which 
time  the  condition  lasted.  In  1886  (7),  he  added  three 
more  cases  to  the  above,  two  boys  and  a  girl.  All  his  patients 
were  free  from  albumin  on  rising,  had  more  or  less  present 
at  midday,  and  with  some  it  was  absent  in  the  evening  be- 
fore going  to  bed,  but  most  had  a  trace  as  long  as  they 
were  up.  The  albumin  was  present  in  spite  of  fasting  during 
the  morning  when  they  were  not  in  bed,  but,  if  they  remained 
in  bed,  none  appeared  in  spite  of  much  food  or  even  a  cold 
bath.     Since  Pavy's  time  a  great  deal  has  been  written,  and 


yet  only  in  a  few  details  do  the  accounts  differ  from  his, 
hence  by  many  it  is  called  Pavy's  disease.  Probably  Pavy's 
own  term.  Cyclic  Albuminuria,  is  the  best,  because  although 
it  is  cyclic  only  under  the  same  daily  conditions,  those  are 
the  ones  under  which  we  live  and  we  are  obliged  to  change 
those  conditions  when  we  wish  an  alteration  in  the  cycle. 

One  statement  in  his  article  started  a  discussion  that  has 
been  taken  up  the  world  over  and  of  which  we  have  not  yet 
heard  the  end.  Another  is  of  especial  interest  when  taken 
in  connection  with  this  paper.  First,  he  unhesitatingly 
calls  the  disease  functional,  says  that  there  is  nothing  to 
show  that  it  is  the  beginning  of  Bright's  disease  or  that  it 
leads  to  anything  serious.  Second,  that  no  tube  casts  are 
found.  This  last  has  been  accepted  and  confirmed  by  almost 
every  one.  Kraus  (8),  Oswald  (9)  and  Landi  (10),  who  are 
the  chief  ones  mentioned  all  through  literature  as  having 
found  casts,  barely  state  this  fact.  Hawkins  (11),  too, 
speaks  of  the  possibility  of  their  presence,  but  gives  no  cases. 
Marie  (12)  says  that  casts  sometimes  appear  but  that  there 
were  none  found  in  the  case  which  he  reports. 

Symptoms. — Often  there  is  nothing  to  attract  attention 
to  the  urine,  as  the  patient  either  has  no  complaint  or  per- 
haps merely  complains  of  a  languid  feeling  and  protests 
that  he  is  not  sick.  Marie  grants  that  symptoms  are  usually 
absent,  but  adds  that  in  addition  to  the  languid  feeling  there 
may  be  palpitation,  neuralgia  or  even  dizziness  and  epistaxis. 
Arnozan  (13)  adds  neurasthenia,  oedema  of  the  face,  head- 
aches and  cramps.  One  of  my  cases  had  absolutely  no  symp- 
toms, and  it  was  by  chance  alone,  or  rather  by  routine  exami- 
nation of  all  urines,  that  the  albumin  was  discovered.  The 
other  case  had,  besides  hysterical  attacks,  a  distinct  optic 
neuritis  of  one  eye  which  improved  later  with  an  improve- 
ment in  the  patient's  general  condition.  Ostwalt  (14)  re- 
ports two  cases  of  cyclic  albuminiiria  with  optic  neuritis  and 
no  other  symptom. 

PATHODO.GY. 

Marie  cannot  explain  the  pathological  condition,  but  be- 
lieves it  a  functional  state,  certainly  probable  in  his  case. 
Capitan  (9),  de  Chateaubourg  (9),  Leube  (9),  Finot  (9), 
Zechnisen  (9),  Lasiadke  (9)  and  Granger  Stewart  (15)  say 
that  albumin  is  an  abnormal  constituent  of  urine,  b\it  that 
it  can  occur  without  any  ill  effects  on  the  patient.  Klugden 
(9),  Senator  (9)  and  Posner  (9)  believe  albumin  can  occur 
physiologically.  Pavy,  as  I  have  noted,  calls  cyclic  albu- 
minuria functional.  Klemperer  (16)  says :  "  Every  sign  of 
Bright's  disease  is  absent.  It  does  not  run  into  renal 
disease."  Lecorche  and  Talamon  (9),  replying  to  Senator, 
are  strongly  in  favor  of  the  latent  nephritis  theory.  Tala- 
mon says  that  some  authors  call  cyclic  albuminuria  func- 
tional because  they  are  unable  to  conciliate  the  cyclic  symp- 
toms with  an  organic  lesion.  Osier  (17)  maintains  that  the 
presence  of  albumin  in  the  iirine  in  any  form  and  under  any 
circumstances  may  be  regarded  as  indicative  of  change  in 
the  renal  or  glomendar  epithelium.  Arnozan,  too,  says  that 
albumin  in  urine  is  always  pathological,  that  it  does  not 
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result  from  high  tension,  but  may  show  a  slowing  and  stag- 
nation of  the  blood  current,  and  that  even  in  the  cyclic 
cases  it  is  dependent  upon  epithelial  changes.  He  adds  that 
it  is  due  either  to  infection  or  intoxication.  Ostwalt  draws 
the  following  deductions  from  the  literature  and  his  own 
cases : 

"  (1)  Alterations  in  the  walls  of  the  vessels  certainly  play 
an  important  part  in  the  production  of  cyclic  albuminuria. 

(2)  In  one  case  (of  his  own)  certainly  the  change  in  the 
walls  preceded  albuminuria. 

(3)  We  may  believe  that  this  change  of  the  vessels  is  in 
consequence  of  destructive  tisstie  change. 

(4)  The  functional  insuflPciency  of  the  vessel  walls  allows 
the  albumin  to  pass  into  the  urine  when  the  renal  vessels 
are  in  an  unfavorable  hydrostatic  condition. 

(5)  Oxalate  of  lime  circulating  in  the  blood  may  act  as 
an  irritant  causing  albumin." 

Pavy  was  inclined  to  the  theory  that  oxalate  of  lime  was 
one  of  the  etiological  factors  in  bringing  on  albuminuriai 
In  my  cases,  I  rarely  found  these  crystals,  although  I  always 
looked  carefully  for  them. 

Oswald  and  Ott  (9),  Beckman  (9),  Bull  (IS)  and  Landi 
believed  the  condition  pathological.  Hawkins  says  that  the 
view  generally  held  to-day  is,  that  the  actual  seat  of  the 
trouble  appears  to  be  in  the  vasomotor  mechanism,  which 
regidates  the  flow  into  a7:d  out  of  the  glomeruli,  and  not 
in  the  kidney  structure  itself. 

Several  times  a  question  as  to  the  character  of  the  albu- 
min has  arisen  and  each  time  the  tests  proved  serum-albumin 
to  be  present.  I  followed  the  tests  as  laid  down  by  West  (19), 
and  in  both  my  cases  found  a  large  percentage  of  serum- 
albumin. 

Etiology. 

Adolescence  is  the  period  of  life  most  liable  to  the  disease, 
but  it  may  occur  at  any  age.  Sex. — It  has  been  found  more 
frequently  in  the  male  than  the  female.  The  percentage 
is  still  pretty  much  the  same  as  found  in  1895  by  Dubreuilh, 
males  88  per  cent,  females  13  per  cent.  Food. — Herring- 
ham  (20)  tried  the  efEects  of  food  in  varying  quantities  and 
qualities,  but  found  that  the  albumin  came  and  went  accord- 
ing to  position,  but  absolutely  irrespective  of  diet.  This 
author  had  one  case  and  his  report  of  it  is  well  worth  con- 
sidering. Neither  the  acidity  of  the  urine  nor  the  relative 
amounts  of  urea  and  uric  acid  bore  any  constant  relation  to 
the  albuminuria.  During  an  entire  month  the  albumin 
ceased,  although  there  was  no  change  in  the  patient's  way 
of  living.  No  casts  were  found,  but  there  were  plenty  of 
leucocytes  and  oxalate  crystals.  The  only  thing  which  in 
any  way  affected  the  albumin  was  the  erect  position,  and  he 
concludes  that  it  resulted  from  an  increased  weight  of  blood 
resting  on  the  renal  veins.  A  weak  circulation  and  general 
loss  of  toiie,  common  in  these  cases,  predispose  to  a  condition 
of  venous  stasis.  The  kidney  by  reason  of  its  double  capil- 
lary system  is  more  liable  to  stasis  than  other  parts.  The 
greater  liability  to  albumin  in  the  forenoon  is  due  to  a  weaker 
circulation  at  that  time.     Bouchard  (9)  claims  that  the  al- 


bumin is  due  to  some  toxicity  of  the  blood  which  is  greater 
during  the  activity  of  the  morning  hours,  less  towards  even- 
ing and  least  of  all  during  the  quiet  of  sleep.  These  two 
statements  are  rather  opposed  to  each  other,  one  says  the 
circulation  is  poorer  in  the  morning  and  the  other  that  it  is 
more  active.  The  truth  is  that  it  depends  upon  the  actions 
of  the  individual.  A  vigorous  circulation  can  be  aroused 
morning,  noon  or  night  by  making  the  patient  exercise. 
When  I  did  this,  it  did  not  matter  at  what  hour,  the  pres- 
ence of  the  albumin  depended  entirely  upon  the  position 
of  the  body.  Exercising  violently  when  standing  at  1  p.  m. 
did  not  increase  the  albumin  usual  at  that  hour,  and  yet 
exercising  the  upper  extremity  and  lower  extremity  when 
the  body  was  lying  down  brought  no  albumin.  Moreover, 
if  a  toxin  were  the  cause,  as  Bouchard  claims,  it  could  hardly 
be  gotten  rid  of  in  a  few  minutes  after  reclining,  and  yet  the 
albumin  certainly  disappeared  in  a  very  short  time. 

The  aciite,  infectious  diseases,  especially  the  eruptive 
fevers,  are  said  to  be  followed  sometimes  by  cyclic  albu- 
minuria. Marie  and  Johnson  emphasize  it.  This  distinctly 
suggests  that  cyclic  albuminuria  is  merely  a  phase  of  mild 
degree  of  that  true  nephritis  which  is  so  frequent  a  sequela 
of  the  eriiptive  diseases.  In  one  of  my  cases  the  albumin 
was  first  discovered  after  an  attack  of  gonorrhoea,  but  T 
have  no  more  reason  for  believing  it  to  be  the  cause  than 
I  have  in  the  other  case  to  think  that  his  condition  was  due 
to  measles  or  whooping-cough  which  he  had  in  very  early 
childhood.  An  interesting  point  is  that  on  the  question  of 
blood-pressure  one  of  my  cases  supports  the  views  of  the 
advocates  of  low  tension,  while  the  other,  with  a  pulse  of 
quite  high  tension,  agrees  with  the  views  of  those  who  con- 
sider it  to  be  the  cause.  Heredity. — Gout  and  rheumatism 
are  supposed  etiological  factors.  Although  Heubner  (21) 
found  several  cases  in  the  same  family,  Lacour  (22)  three  in 
the  same  family,  Schon  (23)  two,  and  occasionally  others  do 
the  same,  the  evidence  is  too  circumstantial  and  not  sufficient 
to  consider  heredity  more  than  a  coincident. 

Sir  Wm.  Gull  (34)  believed  that  the  general. nervous  tone 
of  the  patients  was  poor  and  that  the  nerve  supply  to  the 
renal  vessels  and  parenchyma  was  correspondingly  poor  and 
slow  to  work.  The  increased  blood-pressure  upon  the  renal 
vessels  caused  by  the  erect  position  put  more  work  upon  the 
kidneys  than  they  were  able  to  perform,  and  the  epithelial 
filter  allowed  some  of  the  albuminoid  material  in  the  blood 
to  pass  through.  This  was  gradually  corrected  as  the  slug- 
gish nerves  reacted  to  the  stimulus,  and  after  a  time  the 
previously  increasing  amount  of  albumin  began  to  decrease. 

Position. — Since  attention  was  first  drawn  to  this  disease, 
no  one  has  denied  that  position  is  the  most  powerful  factor 
in  influencing  the  albumin.  In  all  cases,  albumin  disap- 
pears from  the  urine  soon  after  lying  down  and  reappears 
after  rising,  no  matter  how  the  hours  are  changed  or  how 
long  the  patients  lie  down.  If  they  go  to  bed  during  the 
day  and  get  up  at  night,  albumin  comes  and  goes  corre- 
spondingly. If  they  eat  or  exercise  while  reclining  still 
no  albumin   appears,  but   immediately  after  getting  up   it 
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shows  itself  and  increases  in  amount  for  from  four  to  six 
hours,  then  begins  to  decrease,  although  not  entirely  dis- 
appearing until  the  horizontal  position  is  resumed.  Herring- 
ham  obtained  no  albumin  when  his  patient  sat  upright  with 
the  legs  elevated,  but  in  both  of  my  cases  if  the  body  was 
raised  higher  than  an  angle  of  thirty  degrees  from  the 
horizontal  plane,  I  obtained  albumin  without  regard  to  the 
relative  position  of  the  thighs.  When  Pavy's  cases  were 
carefully  lifted  into  position,  no  albumin  appeared,  but  in 
mine  it  did. 

Prognosis. 

In  1896,  the  French  Congress  of  Medicine  discussed  the 
prognosis  of  albuminuria  at  great  length.  Although  the 
discussion  was  not  confined  to  the  so-called  physiological 
type,  it  was  on  this  that  the  greatest  stress  was  laid,  because, 
as  Tessier  (9)  said,  the  prognosis  of  the  definite,  chronic, 
pathological  nephritis  was  fi:sed.  He  believes  that  there  is 
a  functional  albuminuria  and  that  it  is  no  more  apt  to 
become  Bright's  disease  than  a  simple  bronchitis  is  to  de- 
velop into  tuberculosis.  His  conclusion  is  based  on  twenty- 
eight  cases  of  cylic  albuminuria  gathered  by  Merley  and  him- 
self and  followed  by  them  for  from  nine  to  thirteen  years. 
Four  out  of  this  number  developed  Bright's  disease.  The 
others  got  well  or  had  only  an  occasional  attack.  This  re- 
port of  Tessier  contains  the  greatest  number  of  cases  fol- 
lowed during  the  longest  period  of  time.  He  gives  a  very 
good  prognosis,  but  surely  his  own  statistics  reverse  his  opin- 
ion and  were  we  dependent  upon  him  alone  for  information 
we  could  not  conscientiously  give  our  patients  the  hope 
which  further  study  of  the  literature  shows  justifiable. 
Pavy,  Johnson,  Senator  and  others  have  seen  cases  pass 
through  the  cyclic  stage  and  go  on  to  recovery.  Tyson  (35) 
advocates  admitting  these  cases  to  life  insurance. 

A  very  frequent  statement,  and  one  that  at  first  glance 
appears  sound,  is,  that  the  prognosis  depends  upon  the 
following : 

1.  Length  of  time  the  albumin  lasts  each  day. 

2.  Length  of  time  the  condition  has  been  present. 

3.  Amount  of  albumin,  and 

4.  Whether  or  not  casts  are  present. 

But  we  must  remember  that  in  everything  our  prognosis 
depends  upon  both  or  one  of  two  known  facts:  (a)  The 
known  pathological  condition,  or  (b)  the  clinical  life  history 
of  previous  similar  conditions,  whether  or  not  we  can  obtain 
the  exact  pathology.  Here  the  pathology  is  open  to  dis- 
cussion, we  have  more  or  less  fiLsed  ideas,  but  we  have  never 
been  able  to  hold  the  kidney  in  our  hands  and  show  con- 
clusively what  is  to  be  found.  But  we  have  the  clinical  life 
history  of  many  previous  eases  of  cyclic  albuminuria.  From 
1878  to  the  present  day,  as  I  have  said,  the  literature  is 
full  of  them,  and  their  careful  study  does  not  bear  out  the 
conclusions  above  stated.  An  almost  unbroken  rule  in  these 
cases  is,  that  the  albumin  appears  soon  after  the  patient 
gets  into  the  erect  position,  reaches  the  maximum  from 
four  to  six  hours  later,  and  then  begins  to  decline,  but  does 


not  absolutely  disappear  until  the  horizontal  position  is  again 
assumed.  This  practically  throws  out  the  first  condition, 
because  the  length  of  time  is  the  same  in  all. 

Tessier's  cases  tend  to  show  that  the  second  condition  is 
not  true.  Irrespective  of  the  length  of  time  the  condition 
was  present,  a  few  continued  to  have  exacerbations  of  al- 
buminuria, the  large  majority  recovered  and  four  passed 
into  Bright's  disease.  Statistics  in  regard  to  the  amount 
of  albumin  present  in  each  case  are  not  to  be  obtained,  but 
the  majority  report  between  .1  and  .2  per  cent,  yet  I  find 
nowhere  that  those  having  the  larger  percentage  in  contra- 
distinction to  those  having  a  lesser  amount,  j)assed  into  a 
continuous  albuminuria.  The  relation  between  the  amount 
of  albumin  and  casts  has  yet  to  be  studied. 

The  fourth  condition  sounds  plausible  from  a  pathological 
standpoint,  but  as  a  fact,  only  three  writers  say  that  casts 
were  present  in  their  cases,  and  they  speak  neither  of  a 
fatal  termination  nor  of  the  development  of  a  continuous 
albuminuria.  The  fatal  results  are  to  be  found  among  the 
cases  reported  by  men  who  state  very  specifically  that  casts 
did  not  occur.  But  1  must  admit  a  belief  that  with  careful 
centrifugalization  and  examination  casts  would  have  been 
found  in  many  cases  where  they  were  said  to  have  been 
absent. 

The  specimens  from  both  my  cases  were  examined  as  I 
have  described  on  a  previous  page,  and  I  think  there  is  no 
reason  to  doubt  that  they  are  cases  of  pathological  nephritis. 
Casts  were  found  in  abundance,  and  not  only  hyaline  and 
granular,  but  also  on  many  occasions  epithelial.  The  pa- 
tients responded  to  all  the  tests  reported,  and  in  addition, 
\vhile  in  the  sitting  erect  position,  gave  albumin  and  the 
appearance  of  albumin,  though  they  had  been  gently  and 
slowly  lifted  into  the  erect  position. 

Drugs  are  found  not  to  affect  the  disease.  Many,  as  well 
as  I,  have  tried  the  effects  of  many  drugs,  but  there  being 
no  change  due  to  them,  it  is  unnecessary  to  consider  them 
further. 

Conclusion. 

That  the  cyclic  albuminuria,  like  the  recognized  patho- 
logical albimiinuria,  is  due  to  one  or  perhaps  all  of  three 
causes : 

1st.  Infiammatory  and  degenerative  changes  in  renal 
structure,  as  evidenced  by  the  finding  of  casts.  There  is 
every  reason  to  think  that  by  careful  searching  casts  will 
be  found  far  more  often  than  previous  reports  lead  us  to 
believe. 

2d.  Alterations  in  the  quality  of  the  blood  which  render 
its  serum-albtmiin  more  diffusible.  There  is  nothing  to 
prove  an  inferior  diffusibility  in  these  cases,  but  the  patients 
are  almost  always  anaemic. 

3d.  Alterations  in  the  degree  of  blood-pressure.  Here 
due  to  a  mechanically  increased  pressure  on  the  renal  veins. 

Having  learned  that  occasionally  these  cyclic  cases  pass 
into  Bright's  disease,  but  that  by  far  the  majority  have 
gotten  well  and  that  many  have  been  followed  for  years 
and  then  lost  sight  of  still  in  their  same  condition,  it  must 
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be  admitted  that  Moxon  and  Arnozan  were  right  in  dividing 
them  into  two  groups:  (a)  Those  few  which  develop  a  con- 
tinuous albuminuria,  and  (b)  the  vast  majority  which  get 
well.  Continued  rest  in  bed  for  a  prolonged  period  should 
always  be  urged  because  at  any  rate  it  removes  the  exciting 
cause.  One  of  my  cases  remained  free  from  albumin  for 
three  months  after  being  in  bed  for  three  weeks. 

I  believe  that  by  a  very  careful  examination  for  casts  a 
large  percentage  of  cases  will  be  found  to  contain  them,  and 
that  the  serious  prognosis  given  because  of  their  presence 
will  be  modified. 
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ON  A  CYST  ORIGINATING  FROM  THE  DUCTUS  THYREOGLOSSUS. 

Bt  G.  Canby  Eobinson. 

(From  the  Pathological  Laboratory,  Johns  Hopkins  UniversHy.) 


The  literature  on  the  cysts  of  the  anterior  median  cervical 
region  is  as  yet  not  extensive,  and  although  mention  is  made 
of  them  in  all  the  text'books,  in  treating  of  the  surgery  of 
the  neck,  the  actual  number  of  cases  reported  is  small.  It 
has  been  shown  by  Kostanecki  and  Milecki '  that,  according 
to  the  light  thrown  by  His  on  the  development  of  the  bran- 
chial arches  and  clefts,  congenital  fistute  and  cysts  of  the 
neck  must  almost  always  arise  from  the  second  cleft.  One 
case  described  by  Virchow  originated  from  the  first  branchial 
cleft,  but  the  third  and  fourth  are  almost  entirely  excluded. 
The  outer  openings  of  such  fistula  may  be  almost  anywhere, 
but  the  nature  of  the  fistula  is  determined  by  the  more  con- 
stant position  of  the  internal  orifice  and  the  course  of  the 
canal.  On  this  basis  therefore  cysts  lying  exclusively  in  the 
median  line  without  connection  with  the  skin  or  pharynx 
can  hardly  be  explained  as  originating  from  the  branchial 
clefts. 

Verneuil '  described  cysts  in  the  regio-thyrohyoidea,  col- 
lecting descriptions  of  cases  from  the  literature  and  discussed 
the  possibilities  as  to  their  origin.     He  found  several  bursic 
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in  the  thyrohyoid  region  and  thought  that  cysts  might  arise 
from  them.  Such  cysts,  however,  would  have  an  endothelial 
rather  than  an  epithelial  lining.  He  gave,  too,  Cruveilhier's 
description  of  the  pyramidal  prolongation  of  the  thyroid 
toward  the  hyoid  and  concluded  that  the  case  described  by 
Eouget  which  he  quotes,  must  have  arisen  by  a  cystic  dilata- 
tion of  some  part  of  this  prolongation.  This  cyst  lay  in  the 
position  of  the  thyroid  pyramid,  was  very  easily  enucleated 
and  was  lined  with  epithelium  and  filled  with  a  fluid  in  which 
floated  masses  of  epithelial  cells. 

In  the  development  of  the  thyroid  gland  we  have  the 
appearance  of  paired  lateral  portions  which  are  united  by  an 
unpaired  median  portion.  This  latter,  developed  in  con- 
junction with  the  root  of  the  tongue,  becomes  elongated  to 
form  a  duct,  the  upper  end  of  which  opens  on  the  surface  of 
the  tongue.  This  duct,  the  ductus  thyreoglossus,  which  is 
lined  with  ciliated  epithelium,  becomes  interrupted  at  one 
point  in  the  early  stages  of  development,  and  at  that  point 
the  hyoid  bone  develops.  Thus  the  upper  portion  is  cut  oflE 
as  the  blind  lingual  duct  and  the  lower  portion  as  the  ductus 
thyroideus.  Frequently  there  stretches  from  the  hyoid  bone 
downward  a  series  of  small  masses  of  thyroid  tissue. 

Cvsts  have  been  observed  to  arise  from  the  lingual  duct 
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and  from  the  subhyoid  portion.  Even  from  portions  of  the 
obliterated  duct  enclosed  in  the  hyoid  bone  similar  cystic 
structures  have  been  derived.  Neumann '  ascribes  the  origin 
of  many  cases  of  so-called  Eanula  to  the  cystic  dilata- 
tion of  portions  of  the  lingual  duct,  the  lining  of  ciliated 
epithelium  being  thus  easily  accounted  for.  When  these  lie 
above  the  mylohyoid  muscles  they  project  into  the  mouth. 
In  the  case  described  by  Haeckel,*  however,  the  tumor  pro- 
jected anteriorly  in  the  median  line  of  the  neck.  It  proved 
to  be  a  cystic  mass  lined  by  ciliated  epithelium  biit  containing 
in  its  walls  definite  thyroid  gland  substance.  Its  nature  was 
therefore  indubitable. 

He  concludes  his  paper  with  the  statement  that  the  thy- 
roid can  leave  remains  behind  throughout  the  whole  cour.^ie 
from  tongue  to  the  neck  from  which  ciliated  cysts  may  arise. 

M.  Benno  Schmidt,  Roser,  Chiari  and  others  observed  cases 
in  which  cystic  tumors  were  found  in  the  median  cervical 
region,  with  more  or  less  thyroid  tissue  in  their  walls  and  a 
lining  of  ciliated  epithelium.  All  of  these  could  readily  be 
referred  to  the  ductus  thyreoglossus  as  a  point  of  origin. 

This  summary  of  the  literature  may  throw  light  on  the 
nature  of  the  following  case  which  occurred  recently  in  the 
Johns  Hopkins  Hospital: 

J.  P.,  stevedore,  aged  55,  colored.  Admitted  on  account 
of  hemiplegia,  presented  a  rounded  swelling  in  the  median 
line  of  the  neck  just  above  the  thyroid  region.  He  stated 
that  it  had  been  present  as  long  as  he  could  remember  and 
that  it  had  not  increased  in  size  nor  given  him  pain  or  incon- 
venience. The  tumor  was  regular  in  outline,  smooth  and 
rounded,  and  about  4^  em.  in  diameter.  It  was  not  attached 
to  the  skin,  which  could  be  easily  moved  over  it.  Fluctua- 
tion could  be  felt. 

The  patient  died  after  a  second  extensive  cerebral  hemor- 
rhage and  at  the  autopsy  the  organs  of  the  neck  were  re- 
moved en  masse  and  sketched  after  dissection  (Figs.  1  and  2). 

The  tumor  proved  to  be  a  spherical  unilocular  cyst  about 
4|  cm.  in  diameter,  with  smooth  rather  thin  wall.  It  lies 
upon  and  attached  lightly  to  the  sternohyoidei  muscles, 
pushing  them  apart  about  1|  cm.  Vertically  it  reaches  from 
the  level  of  the  isthmus  of  the  thyroid  to  the  level  of  the 
hyoid  bone  to  the  under  side  of  the  body  of  which  it  is  most 
firmly  attached,  between  the  insertions  of  the  above-named 
muscles.  With  the  surrounding  tissues  and  with  the  thyroid, 
the  cyst  is  very  slightly  adherent  and  can  be  easily  separated 
from  them.  On  lifting  it  up  the  thyroid  with  its  isthmus  is 
plainly  visible  and  seems  quite  normal.     A  narrow  aberrant 


2  Neumann,  Langenbeck's  Archiv,  Bd.  33,  S.  590. 

<  Haeckel,  Langenbeck's  Archiv,  1S94,  Bd.  48,  S.  607. 


band  of  muscle  runs  upward  from  the  centre  of  the  isthmus 
to  the  lower  surface  of  the  body  of  the  hyoid  bone.° 

The  walls  of  the  cyst  are  about  J  to  1  mm.  in  thickness  and 
are  quite  smooth.  Blood-vessels  are  to  be  seen  coursing  over 
them.  On  opening  the  cyst  it  is  found  to  contain  a  glairy 
mucoid  fluid  with  a  mass  of  cellular  detritus  which  micro- 
scopically presents  only  very  much  disintegrated  cells  with 
deeply  staining  nuclear  fragments.  Cholesterin  crystals  were 
not  seen. 

The  lining  surface  is  quite  smooth  and  velvety.  The 
innermost  layer  can,  however,  be  scraped  off,  leaving  the 
dense  white  opaque  outer  layers  of  the  wall. 

Sections  through  the  wall  show  it  to  be  composed  of  a 
compact  laminated  connective  tissue,  which  is  somewhat 
looser  in  texture  toward  the  outside.  There  is  some  adipose 
tissue  on  the  outer  superficial  portions  of  the  wall. 

The  lining  cells  form  generally  a  single  layer  of  high 
columnar  ciliated  epithelial  cells  (Fig.  3),  but  there  are  often 
nuclei  and  smaller  cell  bodies  intercalated  at  the  bases  of 
these  cells  like  those  seen  in  various  other  surfaces  covered 
with  such  epithelium.  The  underlying  connective  tissue 
very  frequently  contains  groups  of  lymphoid  cells  but  is  in 
general  composed  of  elongated  fibrous  elements.  No  thyroid 
tissue  could  be  found  in  the  walls. 

It  seems  that  such  a  unilocular  cyst  lying  in  the  median 
line,  connected  firmly  with  the  centre  of  the  hyoid  bone, 
and  lined  with  columnar  ciliated  epithelium,  must  be  inter- 
preted as  being  derived  from  the  ductus  thyreoglossus  even 
although  it  is  not  directly  or  firmly  connected  with  the 
isthmus  thyroidea  nor  has  any  thyroid  tissue  in  its  walls. 
The  nature  of  the  epithelial  lining  eliminates  the  possibility 
of  its  being  derived  from  the  bursas  and  there  remain  only 
the  possibilities  of  a  cyst  derived  from  a  hernia  of  the  trachea 
and  one  derived  from  the  entodermal  end  of  a  fistula  of  the 
2nd  branchial  cleft.  The  median  position  and  absolute  lack 
of  connection  with  either  trachea  or  pharynx  seem  to  rule 
these  out  and  we  must  conclude  that  it  represents  those  cysts 
which  are  developed  from  the  ductus  thyreoglossus  at  that 
region  where  it  extends  from  its  attachment  to  the  hyoid 
toward  the  thyroid. 

The  case  was  given  to  me  for  study  by  Dr.  MacCallum, 
whose  help  in  reviewing  the  literature,  etc.,  I  wish  to 
acknowledge. 


5  Probably  the  Levator  thyroidae,  first  described  by  Soemmering,  who 
named  it  Levator  glandulae  thyroidese.  Streokeisen  (Beitrage  zur  Mor- 
phologic der  Schilddruse,  Berlin,  1S86),  states  that  it  occurs  in  79fc  of 
his  dissections.  Testut  describes  it  as  an  aberrant  bundle  running 
between  the  hyoid  bone  and  the  sternum,  but  in  some  cases  stopping  in 
its  course  to  attach  itself  to  the  anterior  surface  of  the  thyroid. 
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Fig.  1. — Shows  tlie  position  of  tlie  cyst  as  it  lies  over  the  trachea  in 
the  median  line.  The  thyroid  is  seen  projecting  beneath  it  on  botli 
sides. 


Fig.  2. — The  cyst  with  the  sternohyoid  muscles  is  turned  upward  on 
its  attachment  to  the  hyoid  bone  ;  the  isthmus  of  the  thyroid  is  exposed, 
showing;  a  thin  median  strand  of  muscle  fibres  wliich  run  upward  toward 
the  hvoid. 


Fig.  3. — Section    of   the   cyst    wall    showiui;   the    liniui;    of    ciliated 
colamnar  epithelium. 
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CATARRHAL  OTITIS  MEDIA  (NONSUPPURATIVE)  AS  A  FACTOR  IN  THE  ETIOLOGY  OF 

FACIAL  PARALYSIS/ 

By  H.  0.  Eeik,  M.  D., 
Assistant  in  Ophthalmology  and  Otology,  Johns  Hopkins  University. 


I  desire  to  call  attention  to  what  I  believe  to  be  a  neglected 
factor  in  facial  paralysis,  a  factor  which,  if  I  do  not  over- 
estimate it,  is  of  importance  not  only  as  a  means  of  explain- 
ing the  etiology  and  pathology  of  a  large  class  of  cases  but 
of  prime  importance  in  determining  the  best  form  of  treat- 
ment to  secure  the  most  satisfactory  results. 

Heubschmann,  in  the  recent  edition  of  Church-Peterson's 
Diseases  of  the  Nervous  System,  is  quoted  as  saying  that  in 
a  series  of  135  cases  of  facial  paralysis  he  found  6  per  cent 
due  to  injury,  9  per  cent  to  ear  disease  and  75  per  cent  to 
be  of  the  so-called  rheumatic  or  refrigeratory  type.  In 
Mayer's  translation  of  Oppenheim,  1900,  it  is  stated  that 
exposure  to  cold  is  the  cause  of  73  per  cent  of  the  cases  of 
facial  paralysis  occurring  in  otherwise  normal  individuals. 
These  figures  are  probably  approximately  correct,  for  all 
text-books  on  diseases  of  the  nervous  system,  or  on  the 
practice  of  medicine,  contain  the  statement  that  exposure  to 
cold  is  the  principal  cause  of  facial  paralysis.  None  of  these 
authors,  however,  as  far  as  I  know,  give  a  satisfactory  explan- 
ation of  the  pathological  process  involved,  and  in  every  in- 
stance where  disease  of  the  ear  is  mentioned  as  an  active 
factor  in  the  production  of  such  paralysis  it  is  evident  that 
the  author  was  considering  a  suppurative  otitis  media  with 
necrosis  of  the  bony  wall  of  the  tympanum.  From  a  con- 
sideration of  the  evidence  which  I  shall  here  adduce  I  am 
convinced  that  in  the  majority  of  cases,  if  not  indeed  in  all, 
of  facial  paralysis  of  the  "  refrigeratory  or  rheumatic  "  class, 
an  acute  or  sub-acute  otitis  media  is  an  intermediary  condi- 
tion between  the  exposure  to  cold  and  the  appearance  of  the 
paresis. 

Herter,  referring  to  the  pathology  of  this  affection,  in  his 
article  in  Nervous  Diseases  by  American  Authors,  says  "  it 
was  formerly  thought  that  exposure  to  cold  caused  facial 
paralysis  by  paralyzing  the  terminations  of  the  nerve  in  the 
facial  muscles.  There  is  now  good  reason  to  believe  that 
the  affection  always  depends  upon  an  inflammation  of  the 
trunk  of  the  nerve  (perhaps  involving  chiefly  the  sheath) 
within  the  Fallopian  canal,  and  there  is  no  evidence  that 
inflammation  ever  involves  the  nerve  after  its  emergence 
from  the  canal."  This  seems  to  dispose  of  the  old  theory 
of  irritation  of  the  peripheral  nerve  endings  and  also  of  the 
commonly  accepted  notion  of  a  neuritis  at  some  part  of  the 
trunk  external  to  the  stylo-mastoid  foramen. 

How  shall  we  then  explain  the  action  of  cold  in  the  pro- 
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duction  of  facial  paralysis?  It  seems  to  me  a  very  simple 
matter  if  we  but  consider  the  anatomical  relations  of  this 
nerve  and  bear  in  mind  the  very  great  frequency  of  acute  or 
sub-acute  otitis  media  following  exposure  to  cold.  It  is  an 
extremely  common  occurrence  to  hear  persons  who  are  suffer- 
ing with  a  mild  naso-pharyngitis  complain  of  slight  involve- 
ment of  the  ear,  that  is,  a  sense  of  stuflSness  in  the  ear,  per- 
haps accompanied  by  some  deafness,  and  even  at  times  a  mod- 
erate degree  of  pain.  These  symptoms,  evidence  of  a  mild 
sub-acute  otitis,  pass  away  in  a  short  time  with  the  other 
features  of  the  cold  and  no  serious  damage  is  done,  but  sup- 
pose such  a  condition  in  an  individual  whose  facial  nerve  is 
exposed  in  its  course  through  the  middle  ear,  how  much 
greater  are  the  chances  of  a  serious  lesion? 

As  a  matter  of  fact,  dehiscence  of  the  Fallopian  canal  in 
the  tympanum  is  a  very  frequent  anatomical  condition;  the 
upper  half  of  the  eminentia  pyramidalis,  a  part  of  the  canal 
wall,  is  under  ordinary  circumstances  very  thin  and  often 
presents  deficiencies,  so  that  it  is  not  at  all  uncommon  for 
the  facial  nerve  sheath  to  lie  directly  in  contact  with  the 
mucous  membrane  of  the  middle  ear.  Then,  too,  Zucker- 
kandl  has  called  attention  to  the  normal  existence  of  a  small 
foramen  in  the  canal  wall  just  above  the  oval  window  for  the 
passage  of  a  branch  of  the  arteria  stylo-mastoidea  to  the 
stapes.  With  an  exudate  in  the  tympanic  cavity  here  is  an 
excellent  opportunity  for  direct  extension  of  the  inflamma- 
tion to  the  nerve  sheath,  or,  for  the  exercise  of  the  baneful 
influence  of  pressure  upon  the  nei-ve,  and  in  this  connection 
we  must  not  overlook  the  differences  in  width  of  Fallopian 
canals,  inasmuch  as  an  exudate  in  a  canal  with  narrowed 
lumen  would  produce  paresis  more  easily  than  in  a  wide  one. 

The  usual  history  of  a  facial  paralysis  occurring  without 
any  other  apparent  lesion  in  an  otherwise  normal  individual 
is,  that  the  patient  having  contracted  a  cold  finds  himself 
four  or  five  days  later,  often  earlier,  with  a  drawn  mouth, 
lagging  eyelid,  and  soon,  more  or  less  complete  inaction  of 
the  facial  muscles  of  one  side.  He  may  or  may  not  have 
had  prodromic  symptoms  but,  if  he  has,  these  generally 
consist  of  a  pricking  or  stinging  pain  in  the  ear  with  a  sense 
of  stuffiness,  slight  deafness  and  tinnitus,  following  the  ordi- 
nary symptoms  of  a  cold  in  the  head  or  sore  throat,  and 
preceding  the  first  evidences  of  any  trouble  with  the  muscles. 
The  ear  symptoms  are  apt  to  be  mild  and  sometimes  attract 
so  little  attention  that  when  the  patient  has  become  absorbed 
in  the   consideration   of  his   more   alarming  condition,   the 
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facial  deformity,  he  forgets  and,  unless  closely  questioned, 
makes  no  reference  to  the  previous  ear  trouble. 

As  illustrating  these  cases  I  might  relate  briefly  the  his- 
tory of  one  which  is  typical  of  a  series  of  four  that  I  have 
personally  observed. 

Mr.  T.  W.  McC.  was  brought  to  me  for  consultation  by 
Dr.  Clement  A.  Penrose  on  August  29.  Five  days  previously 
he  had  first  noticed  signs  of  a  right  facial  paralysis.  He  had 
been  suffering  slightly  from  a  cold  in  the  head  accompanied 
by  some  pain,  though  not  severe,  in  the  right  ear.  There 
was  no  ear-ache  at  the  time  of  his  visit  to  Dr.  Penrose  but 
pressure  over  the  mastoid  elicited  some  tenderness  along 
the  anterior  border  of  the  process  and  over  the  antrum.  The 
tympanic  membrane  was  not  congested  but  there  were  indi- 
cations of  fliuid  in  the  tympanic  cavity. 

A  paracentesis  was  suggested  and  performed  later  in  the 
day.  When  the  membrane  was  incised  there  was  a  distinct 
ripping  sound,  heard  by  all  in  the  room,  like  the  cutting  of 
parchment  paper,  showing  that  the  membrane  was  on  the 
stretch  and  under  considerable  pressure.  This  was  followed 
immediately  by  the  escape  of  several  drops  of  serous  fluid. 
A  sterile  cotton  wick  was  inserted  and  the  next  morning  this 
was  found  to  be  saturated  with  serum;  the  mastoid  tenderness 
had  diminished  markedly  and  there  was  no  pain,  oedema  or 
fever.  No  organisms  were  found.  On  the  following  day 
improvement  in  the  paralyzed  muscles  began.  The  free  dis- 
charge of  serous  fluid  continued  but  at  no  time  was  there  any 
appearance  of  pus.  On  the  29th  the  paralysis  was  complete 
on  the  right  side,  even  of  the  orbicularis  palpebrarum  and 
the  occipito-frontalis;  August  31  he  was  able  to  close  the 
upper  lid  to  the  lower  edge  of  the  pupil;  September  1,  lapper 
lid  margin  could  reach  lower  border  of  cornea  and  there  was 
some  movement  of  the  brow;  and  by  September  9  he  had 
regained  almost  complete  control  of  facial  muscles.  The 
discharge  ceased  within  a  few  days  and  the  perforation  was 
almost  healed  when  he  left  the  hospital. 

There  can  be,  I  think,  little  doubt  that  this  was  a  case  of 
mild  pharyngitis,  followed  by  a  sub-acute  otitis  media,  in- 
volving the  mastoid  antrum  and  perhaps  other  cells  as  well, 
which  produced  paralysis  through  the  effect  of  the  exudate 
upon  the  facial  nerve  in  its  course  through  the  tympanum. 

In  support  of  this  hypothesis  I  may  bring  up  clinical  evi- 
dence of  a  different  character.  It  might  be  thought  that  as 
the  majority  of  these  cases  get  well  in  from  one  to  four  weeks 
without  treatment,  or  under  different  forms  of  treatment, 
and  at  no  time  show  any  marked  ear  symptoms,  that  there 
is  no  good  reason  to  suppose  the  middle  ear  involved.  We 
know  that  the  same  good  result  is  attained  in  the  majority  of 
untreated  sub-acute  middle  ear  catarrhs  in  which  the  nerve 
is  not  concerned  and  in  either  case  the  explanation  is  simple. 
In  the  more  favored  cases  the  exudate  soon  finds  its  way  out 
of  the  tympanum  through  the  eustachian  tube  and  in  tlie 
slower  cases  it  is  removed  by  gradual  resorption;  pressure  re- 
lieved, the  irritation  of  the  nerve  subsides  and  the  muscles 
recover  their  function.  Furthermore,  the  treatment  found 
to  be  best  adapted  to  the  cure  of  these  cases  is  very  sugges- 


tive of  a  relationship  between  the  paralysis  and  middle  ear 
disease.  That  which  seems  to  have  been  agreed  upon  by  all 
authorities  as.  most  beneficial  is:  the  application  of  leeches 
over  the  mastoid,  counter-irritants  behind  the  ear,  purga- 
tives, and  potassium  iodide  internally.  These  are  precisely 
the  remedies  of  most  value  in  removing  inflammatory  pro- 
ducts from  the  tympanic  cavity — except  where  instruments 
may  be  employed. 

The  fact  that  I  had,  in  my  very  limited  experience,  seen 
four  cases  of  facial  paralysis  in  which  the  middle  ear  was 
involved  in  a  mild  catarrhal  inflammation  just  prior  to  the 
onset  of  paretic  symptoms  and  which  presented  coincidentally 
a  collection  of  fluid  in  the  tympanum,  the  evacuation  of 
which  permitted  prompt  and  rapid  recovery  of  muscle  power, 
led  me  to  think  that  this  pathological  process  might  explain 
most,  if  not  all,  of  the  cases  ordinarily  described  as  "  due  to 
cold."  I  find  that  this  point  was  suggested,  however,  as  long 
ago  as  1857  by  Berard,  and  by  Deleau,  and  that  since  then 
cases  have  been  •  reported  to  illustrate  this  relationship  by 
several  writers.  Tomka,  in  a  very  excellent  article  dealing 
fully  with  the  subject  of  facial  paralysis,  in  the  Archiv  f. 
Ohrenhlk.,  April,  1900,  emphasizes  this  point  and  reports 
other  cases.  The  matter  seems  to  have  been  generally 
ignored  though  and  the  indefinite  statements  of  the  numer- 
ous text-books  excuse  me  for  making  this  communication. 
This  class  of  cases  is  of  course  rarely  seen  by  the  otologist 
and,  unfortunately,  the  ear  is  very  rarely  examined  by  the 
family  physician. 

Now  a  word  as  to  the  bearing  of  all  this  on  the  treatment 
of  facial  paralysis.  Admitting  the  natural  tendency  of  the 
affection  towards  recovery  and  the  beneficial  influence  of 
such  treatment  as  has  been  referred  to,  we  must  still  ask 
ourselves  whether  we  can  do  anything  more  to  hasten  relief 
from  the  disability.  I  believe  we  can.  If  it  be  found  that 
there  is  an  exudate  in  the  tympanum,  the  sooner  it  is  re- 
moved the  more  rapid  will  be  the  recovery  and,  on  the  other 
hand,  the  longer  it  is  allowed  to  remain  there  the  greater  will 
be  the  danger  of  permanent  injury  to  the  nerve.  The  easiest 
and  quickest  way  to  get  rid  of  such  an  exudate  is  a  para- 
centesis of  the  tympanic  membrane  and  that  is  a  simple  and 
perfectly  safe  operation,  not  requiring  any  great  amount  of 
skill,  and,  if  done  under  proper  aseptic  precautions,  doing 
no  harm  even  though  it  should  be  performed  in  a  case  where 
it  was  not  needed. 

The  points  I  wish  particularly  to  bring  out  then  are  these: 

1.  If  exposure  to  cold,  in  one  way  or  another,  is  the  cause 
of  most  cases  of  facial  paralysis,  it  probably  acts  most  com- 
monly through  the  production  of  an  otitis  media,  whereby 
the  nerve  becomes  involved  either  in  a  direct  extension  of 
the  inflammatory  process  to  its  exposed  sheath,  or  tlirough 
pressure  upon  it  of  an  exudate. 

2.  This  being  admitted,  the  form  of  treatment  which  offers 
the  most  rapid  and  satisfactory  results  is  a  paracentesis  of  the 
tympanic  membrane  to  free  the  cavity  of  its  abnormal  contents. 

3.  We  should  never  in  any  case  of  facial  paralysis  neglect 
to  examine  the  ear. 


April,  1902.] 
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A  NEW  METHOD  OF  TEACHING  THE  MACROSCOPICAL  ANATOMY  OF  THE  CENTRAL 

NERVOUS  SYSTEM/ 

By  Arthur  P.  Hehkixg,  M.  D., 

Lecturer  on  Anatomy  of  Brain  and  Spinal  Cord, 
Baltimore  Medical  College. 


We  have  recently  introduced  in  the  anatomical  laboratory 
of  the  Baltimore  Medical  College  what  we  believe  to  be  a 
new  method  of  teaching  the  macroscopical  anatomy  of  the 
central  nervous  system. 

The  mother  of  invention,  necessity,  gave  birth  to  this 
method.  We  have  found  it  simply  impossible  to  supply  our 
large  and  ever-growing  classes  with  sufficient  neurological 
material  to  dissect.  The  brain  from  a  cadaver  cannot  be 
hardened  and  consequently  is  useless  for  dissecting.  We 
have  to  depend  to  a  large  extent  on  fresh  bodies  for  our  ma- 
terial; hence  the  supply  is  limited  and  precarious. 

It  is  scarcely  necessary  for  me  to  speak  of  the  importance 
of  practical  laboratory  work  in  the  study  of  anatomy; 
especially  is  this  true  when  one  is  studying  the  nervous  sys- 
tem. There  is  nothing  more  conducive  to  knowledge  than 
to  actually  work  out  the  subject  one  is  trying  to  master;  on 
the  other  hand,  there  can  be  no  doubt  that  the  mere  memor- 
izing of  facts  in  anatomy,  presented  almost  entirely  in  lec- 
tures and  text-books,  furnishes  the  most  certain  means  of 
forgetting  them.  The  method  I  wish  to  speak  of  presents 
the  subject  to  the  student's  mind  in  three  different  ways, 
stimulating  his  interest,  and  fixing  his  attention  in  such  a 
manner  that  it  is  almost  impossible  for  him  not  to  understand 
his  work,  or  forget  it  after  once  having  learned  it.  After 
the  student  has  finished  dissecting  (the  head  generally  being 
the  last  part  to  be  dissected)  he  begins  the  study  of  the 
brain  by  first  reading  over  the  subject  in  his  text-book,  and 
attending  the  lectures.  He  then  studies  the  specimens  con- 
tained in  the  glass  cases  (Fig.  1).  These  are  prepared  so 
that  "he  who  runs  may  read."  They  are  self-explanatory, 
each  part  of  the  brain  being  colored  so  that  the  student  can 
locate  the  various  structures  without  much  difficulty.  With 
each  case  there  is  a  diagrammatic  drawing,  explaining  the 
various  colors.  The  cases  (Fig.  2)  were  designed  especially 
for  this  work  and  are  made  with  heavy  tin  bottom  and  ends 
and  glass  sides  and  top.  I  wish  to  thank  Dr.  A.  Tumbleson 
for  valuable  assistance  in  working  out  the  coloring  solutions 
for  these  specimens.     They  are  made  as  follows: 


1  Read  before  The  Johns  Hopkins  Hospital  Medical  Society,  December 
2,  1901. 


Sol.  No.  1.  Hake  a  thin  syrup  by  dissolving  brown  shel- 
lac in  alcohol. 

Sol.  No.  2.  Dissolve  refined  caoutchouc  in  chloroform. 
Make  a  medium  thick  syrup. 

Sol.  Xo.  3.  Take  one  part  of  No.  1  and  add  three  parts 
of  chloroform.  This  is  done  to  thin  the  shellac  and  to  pre- 
vent alcohol  from  precipitating  the  gum  in  No.  4. 

Sol.  No.  4.  Add  one  part  of  No.  3  to  two  parts  of  No.  2, 
gradually  stirring  all  the  time.  The  solutions  may  be  thin- 
ned with  chloroform  if  necessary.  They  should  be  about  as 
thick  as  honey.  Then  add  the  mineral  colors,  as  chrome 
yellow,  Prussian  blue,  raw  umber,  etc.,  and  keep  the  solutions 
well  corked.  The  brain  is  hardened  in  formaldehyde.  The 
surface  to  be  colored  is  thoroughly  dried  and  the  coloring 
matter  applied  with  a  brush.  Allow  this  to  dry  and  then 
immerse  the  specimen  in  preserving  solution.  This  mixture 
forms  a  gummy  covering,  as  it  were,  which  does  not  pene- 
trate the  tissue,  nor  destroy  the  brain  in  any  way,  so  that 
the  same  specimen  m^ay  be  used  for  other  purposes,  if  neces- 
sary. The  specimens  are  preserved  in  a  weak  formalin  solu- 
tion and  last  indefinitely. 

After  the  student  has  finished  studying  these  specimens 
carefull}',  and  has  formed  some  idea  of  the  shape  and  loca- 
tion of  the  various  structures,  he  then  begins  to  mould  the 
brain  from  his  knowledge  already  obtained  by  the  previous 
study,  and  now  being  put  to  a  practical  test  (Figs.  3  and 
4).  Of  course  during  this  part  of  the  work,  students  are 
allowed  to  refer  to  the  original  specimen  and  use  every  help 
necessary.  It  has  been  very  gratifying  to  see  the  interest 
manifested  by  the  students  in  this  work.  They  all  agree 
that  after  spending  several  hours  in  making  a  certain  part 
of  the  brain,  they  are  not  apt  to  forget  it  very  quickly.  The 
advantage  of  this  method  is  that  it  gives  the  student  some- 
thing tangible  to  work  with.  He  does  not  have  to  form  a 
mental  picture  of  a  structure  he  has  never  seen.  It  creates 
interest  and  enthusiasm,  and  as  a  result  the  student  learns 
the  anatomy  of  a  part  of  the  body  generally  conceded  to  be 
not  only  difficult,  but  ofttimes  obscure. 
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Fig.   3. — Working  plan  for  making  anatomical  cases. 
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Fk;.  1.  —  Brains  preserved  aud  colored  for  study. 


Fin.  3. — Models  of  brains  made  from  clav- 


Upper  Medulla 


Lower  Medulhi 


-Spinal  Cord. 
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SORCERY,  MEDICINE  AND  SURGERY  IN  ANCIENT  MEXICO/ 


By  Zelia  Nuttall. 


We  owe  the  greater  part  of  our  knowledge  of  native  sor- 
cery, medicine  and  surgery  to  the  monumontal  work  of 
Bernardino  de  Sahagun,  a  Spanish  Franciscan  friar  of  re- 
markable intellectual  gifts,  who  went  to  Mexico  soon  after 
the  Conquest  and  has  left  the  most  valuable  work  in  exist- 
ence on  the  customs  and  history  of  the  Ancient  Mexicans. 
An  unpublished  manuscript  portion  of  this  work  preserved 
at  the  Eoyal  Library  at  Madrid,  where  I  studied  and  copied 
it  in  1892,  contains  descriptions  in  the  Nahuatl  language  of 
the  various  functions  of  what  Dr.  Seler  of  Berlin  has  rightly 
classified  as  sorcerers,  fortune-tellers,  Jugglers  and  medicine- 
men.' A  critical  study  of  the  passages  relating  to  the  so- 
called  sorcerer  reveals  that  his  office  was  about  the  same  as 
that  of  the  "  rain-maker  "  of  the  Pueblo  tribes  at  the  present 
day. 

He  is  described  as  being  a  sorcerer,  a  prophet  and  one 
who  can  avert  hail-storms.  He  knew  the  sky  and  the  under- 
world, and  could  tell  whether  it  would  rain  or  not.  He 
prophesied  droughts  and  famines  and  directed  the  prayers 
and  sacrifices  which  were  to  be  made  in  order  to  avert  these 
evils.  He  sometimes  prophesied  that  frost  was  coming,  or 
hail,  or  said:  "  in  a  year  hence  tire  will  fall  upon  us,"  a 
prophecy  which  in  a  volcanic  country  was  probably  associated 
with  the  idea  of  an  eruption  accompanied  l>y  showers  of  fiery 
ashes. 

This  type  of  prophet  is  described  as  a  priest,  who  lived  in 
strict  seclusion  in  the  temple  and  fasted.  He  alone  had  the 
power  to  protect  the  people  from  the  evil  sorcerers  who,  when 
animated  by  hatred,  strove  to  destroy  a  village  and  its 
chieftain. 

These  evil  sorcerers  were  generally  named  "  tiacatecoloti," 
literally  "  owl-men,"  and  are  described  as  "  those  who  do 
harm  to  others."  It  seems  to  have  been  the  current  belief 
that  such  a  sorcerer  could  assume,  at  will,  the  form  of  an 
owl,  and  that  by  a  mere  look  he  could  bewitch  or  "  eat  the 
life  or  heart  of  his  victim."  The  sorcerer  is  finally  described 
in  the  following  text:  "The  man-owl,  when  he  hates  some 
one  and  desires  his  death,  wounds  him  mortally  and  causes 
his  possessions  to  be  destroyed.  He  can  make  persons  faint 
or  become  unconscious;  he  can  cause  darkness.  Then  he 
writes  signs  on  the  walls  of  the  house.  He  wounds  a  person 
so  that  he  lies  down  and  then  he  wishes  his  death.  But  if 
any  one  can  touch  the  sorcerer  or  seize  him  when  he  is  in  the 
house  he  becomes  powerless  and  when  dawn  arrives  he  dies 
there,  on  the  spot." 


'Read  before  the  Annual  Meeting  of  the  Baltimore  briiuch  of  the 
American  Folk-lore  Society,  April  36,  1901. 

'In  an  article  published  in  lSy9,  entitled  Zauberei  und  Zauberer  im 
Alten  Mexico  (Verofientliehungen  aus  dem  Kgl.  Museum  fiir  Viilker- 
kunde,  Berlin),  Prof.  Ed.  Seler  published  a  good  translation  into 
German  of  the  above  mentioned  portion  of  Sahagun's  MS, 


There  were  means,  however,  by  which  it  was  possible  to 
protect  a  house  from  a  sorcerer.  A  bowl  of  water,  contain- 
ing an  obsidian  knife,  was  placed  behind  the  door  or  in  the 
court-yard  at  night-time.  When  the  sorcerer  gazed  into  the 
bowl  and  saw  his  own  reflection  in  it,  crossed  by  the  obsidian 
knife,  he  turned  and  fled  and  never  ventured  to  return. 

The  power  to  rob  their  victims  of  consciousness  is  f)articu- 
larly  ascribed  to  those  sorcerers  who,  bent  on  robbery,  made 
use  of  a  potent  charm,  consisting  of  a  dried  human  arm. 
These  sorcerer  thieves  were  known  as  the  tomamacpalito- 
tique,  a  name  which  is  recorded,  in  the  singular,  in  Molina's 
dictionary,  as  meaning  "  a  thief  who  steals  and  robs  by  means 
of  enchantments  or  sorcery." 

The  following  translation  of  Sahagun's  description  of  the 
mode  of  procedure  adopted  by  the  sorcerer-thieves  has 
already  been  published  by  me  in  an  article  on  "  Ancient 
Mexican  Superstitions,"  which  appeared  in  the  Journal  of 
American  Folk  Lore,  Vol.  X,  No.  XXXIX: 

"  They  always  chose  for  the  exercise  of  their  calling  a 
day  bearing  the  numeral  nine,  united  to  certain  calendar 
signs  which  were  considered  particularly  auspicious.  Having 
decided  to  rob  and  plunder  a  certain  house,  they  formed  a 
band  consisting  of  fifteen  to  twenty  fellow-sorcerers,  and 
manufactured  an  image  of  a  serpent  or  of  the  patron  of 
necromancy,  Quetzalcoatl,  the  "  Feathered  Serpent."  They 
then  set  out  and  danced  towards  the  house,  "  that  is  to  say, 
they  advanced  in  unison,  with  measured  steps,  such  as  were 
executed  in  some  of  the  old  sacred  dances.  One  of  the 
leaders  carried  the  aforesaid  effigy,  whilst  a  second  carried 
over  his  shoulder  the  left  forearm  and  hand  of  a  woman 
which,  according  to  certain  superstitious  beliefs,  was  sup- 
posed to  possess  the  magical  power  of  depriving  persons  of 
their  senses.  In  order  to  employ  this  against  the  inmates 
of  the  house,  the  thieves  first  halted  in  its  court-yard  and 
struck  blows  upon  the  ground  with  the  dead  hand  and  then 
knocked  with  it  at  the  threshold  or  lintels  of  the  entrances. 
It  was  said  that  the  effect  of  these  ominous  sounds  caused 
the  inmates  of  the  house  to  fall  into  a  profound  sleep  or 
swoon,  and  that  they  could  not  move  or  speak  and  seemed 
lifeless,  although  they  saw  and  heard  all  that  was  going  on. 
Some,  however,  actually  slept,  and  even  snored;  whereupon 
the  thieves  lighted  their  torches,  searched  the  house  for  pro- 
visions, and  proceeded  to  enjoy  a  tranquil  repast,  the  rightful 
owners  observing  them,  spellbound.  The  robbers  then  ran- 
sacked the  dwelling,  took  possession  of  every  article  of  value 
it  contained,  tied  these  in  bundles,  and  after  committing 
other  misdeeds,  decamped  and  ran  to  their  respective  homes, 
laden  with  their  booty.  None  of  them  rested  on  their  way 
home;  for  it  was  said  that  if  they  did  so  they  lost  their  power 
to  rise  again,   and,  being  held   spellbound  until  morning, 
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ooaild  be  seized  with  their  spoils  and  forced  to  betray  their 
accomplices.  In  Dr.  Otto  Stoll's  valuable  and  suggestive 
work  on  the  role  of  suggestion  and  hypnotism  in  the  history 
of  psychology,  he  points  out  that  the  symptoms  described 
above  as  produced  by  the  talismanic  knocks,  are  identical 
with  those  of  suggestive  catalepsy,  aphasia,  and  hypnotism 
by  suggestion.  It  can  well  be  imagined  that  the  mere  fact 
of  being  aroused,  under  such  terrifying  circumstances  by 
sounds  proceeding  from  a  talisman  reputed  to  rob  persons 
of  the  power  of  motion,  may  well  have  induced  the  condi- 
tions indicated  by  Dr.  Stoll." 

Sahagun  also  gives  the  following  quaint  version  of  a  curi- 
ous mode  of  enchantment  employed  by  the  native  sorcerer 
named:  "  The  setting  up  of  a  person  in  the  fire."  When  the 
sorcerer  has  been  much  angered  by  any  one  and  hates  him, 
he  makes  his  image  in  the  form  of  a  mummy  and  sets  it  up. 
He  surrounds  it  with  staffs  decorated  with  paper  flags. 
During  four  nights  he  manufactures  these.  He  prepares 
food  offerings  and  places  them  before  the  mummy,  which  he 
then  burns  during  the  night.  He  invites  his  victim  to  visit 
him  at  dawn  and  gives  him  the  food  offering  which  had 
been  placed  before  the  mummy.  Whilst  his  guest  eats  it 
the  sorcerer  utters  the  words:  "may  you  die  soon." 

In  the  same  way  "  when  a  sorcerer  has  a  grudge  against  a 
village,  he  goes  to  it  and  wanders  about  in  the  temple,  in 
the  house  of  the  chieftain  and  of  the  people,  wishing  in  his 
heart  that  all  might  be  destroyed.  Wlien  war  breaks  out  he 
wishes  that  all  may  die  in  battle,  and  that  the  vWlage  may  be 
converted  into  ashes.  But  when  he  is  found  out,  when  he  is 
discovered,  then  he  dies  by  the  hand  of  the  people  then  and 
there,  or  in  his  own  house."  It  is  evident  from  this  that  just 
as  among  the  Pueblo  Indians  of  the  present  day,  an  indi- 
vidual suspected  of  sorcery  was  exposed  to  losing  his  life. 
Sahagun  also  relates  that  there  was  a  certain  class  of  sor- 
cerers who  are  called  the  "  snake  sorcerers  or  charmers,"  or 
"  he  who  infuses  life  into  snakes."  These  were  consulted 
when  any  one  had  lost  some  property  and  suspected  that  it 
had  been  stolen  from  him.  The  following  is  a  verbal  ren- 
dering of  Sahagun's  quaint  text: 

"  The  sorcerer  or  snake  charmer  (who  seems  to  have  been 
somewhat  of  a  juggler)  was  consulted  in  cases  of  theft.  The 
complainant  assembled  the  neighbors  whom  he  suspected  of 
having  robfted  him  and  the  sorcerer  made  them  all  sit  in  a 
row  on  the  ground.  When  all  were  assembled  in  the  house 
he  admonished  them  saying,  '  My  children,  you  are  seated 
here  because  your  neighbor  is  in  trouble  and  because  in  my 
absence  and  in  your  absence  some  one  has  robbed  him  of  his 
belongings.  The  guilty  one  had  better  return  the  stolen 
goods  at  once,  because  the  sorcerer  is  now  here  and  is  about 
to  identify  him.' 

"  If,  upon  this,  no  one  speaks  and  confesses  his  guilt,  the 
sorcerer  removes  the  lid  of  a  bowl.  When  he  has  done  this 
and  has  charmed  the  snake  which  lies  in  the  bowl,  it  crawls 
out  and  looks  around  in  all  directions.  It  perceives  the  per- 
sons   seated  on  the  ground  and  looks  at  them,  one  after  the 


other.  Then  it  crawls  forward  and  confronts  the  people. 
When  it  recognizes  the  person  who  has  stolen  the  goods  it 
crawls  upon  him  and  lies  on  him.  Then  the  others  seize 
the  guilty  one  and  bind  him  and  he  confesses  his  guilt. 

"  If  the  snake  sees  no  guilty  person  it  returns  to  the  bowl, 
coils  up  and  quietly  lies  in  it. 

"  In  the  latter  case  it  was  regarded  as  proven  that  there 
was  no  foundation  for  suspicion.  The  man  who  had  been 
robbed  just  quieted  himself  and  was  satisfied." 

The  anonymous  Hispano-Mexican  MS.  I  discovered  at  the 
Biblioteca  Nazionale  Centrale  in  Florence  and  am  about  to 
publish  under  its  title,  "  The  Life  of  the  Mexican  Indians," 
contains  an  interesting  illustration  of  what  the  text  describes 
as  "  a  kind  of  diabolical  medicine  which  was  practiced  by  the 
Indian  women  doctors." '  It  will  be  seen  from  the  follow- 
ing text  that  this  so-called  diabolical  rite  was  really  no  more 
than  an  attempt  at  prediction  or  "  fortune-telling." 

"  When  some  one  was  ill  they  called  the  medicine  woman 
or  man  in  order  to  ascertain  how  the  illness  would  end,  and 
placed  an  idol  in  front  of  the  patient.  This  idol  was  named 
Quetzalcoatl,  or  '  Plumed  serpent.'  A  mat  was  laid  upon 
the  floor  and  the  medicine  woman  placed  herself  on  this  and 
spread  a  white  cotton  cloth.  She  then  took  twenty  grains  of 
maize  in  her  hand  and  cast  them  upon  the  white  cloth,  just 
as  the  Spaniards  cast  dice.  If  the  said  grains  fell  in  a 
circle,  leaving  an  empty  space  in  the  center,  it  was  a  sign 
that  the  patient  would  die  of  his  illness  and  would  be  buried 
— the  empty  space  being  regarded  as  the  sign  for  a  grave. 
If  the  grains  fell  on  top  of  each  other  it  signified  that  the 
illness  had  been  caused  by  sorcery  or  witchcraft,  but  if,  in 
falling,  the  grains  divided  into  two  parts,  one-half  being  on 
one  side  and  one  on  the  other,  so  that  a  straight  line  could 
be  drawn  through  the  middle  of  the  groiip  without  touching 
a  single  grain,  it  was  a  sign  that  the  disease  would  leave  the 
patient  and  that  he  would  recover." 

After  the  preceding  quotations,  which  afford  a  curious 
insight  into  the  lives  of  the  Mexican  people  shortly  after 
the  Spanish  Conquest,  let  us  now  consult  Sahagun's  work 
about  the  medicine-men  of  ancient  Mexico.  One  kind  of 
medicine-man  was  designated  as  "  he  who  takes  something 
out  of  a  person."  The  text  reads:  "  When  any  one  is  ill  he 
is  called,  so  that  he  should  remove  the  illness.  He  first 
chews  a  bitter  herb  named  iztauhiati,  sprinkles  its  juice  on 
the  person  and  rubs  him  over  with  it.  Then  he  feels  him  all 
over.  Wherever  he  finds  a  sore  spot  he  removes  from  the 
flesh  a  pebble  or  an  obsidian  knife,  a  roll  of  paper  or  a 
splinter  or  something  else.  After  he  has  done  this  some 
persons  get  well— others  do  not." 

In  the  sacred  books  of  the  Quiches  a  historical  medicine- 
man is  recorded  as  stating  that  he  "  drew  worms  from  the 
teeth  or  from  the  eyes." 

Another  class  of  healers  is  separately  described  as   "  he 


3  In  Prof.  Seler's  article  cited  above,  he  publislied  an  unauthorized 
translation  of  this  text,  thereby  anticipating  my  publication,  the  appear- 
ance of  which  has  been  unfortunately  unavoidably  delayed. 
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who  sucks  out  illness,"  and  the  text  relates:  "  When  a  child 
has  a  sore  chest  the  sorcerer  uses  the  herb  iztauliiati,  and 
sucks  out  blood  or  matter.  Some  childr.en  get  well.  Others 
do  not." 

An  extremely  curious  mode  of  treatment  for  children  is 
also  given  by  Sahagun.  "  The  child  patient,  or  the  patient 
child,  was  held  head  downwards  and  its  head  was  shaken  to 
and  fro,  its  mouth  being  pressed  close  or  stopped  with  cotton- 
wool. Of  this  prescription  it  may  be  surmised  that  some 
may  have  recovered,  biit  that  the  majority  did  not." 

While  the  above  records  appear  to  show  that  the  medicine- 
man of  ancient  Mexico  was  identical  with  the  North  Ameri- 
can Indian  medicine-man  of  the  present  day,  other  details 
preserved  show  us  that  they  also  possessed  remarkable  knowl- 
edge of  the  curative  properties  of  the  native  herbs.  Indeed, 
old  Spanish  writers  repeatedly  refer  to  the  remarkable 
knowledge  of  the  medicinal  properties  of  the  native  plants, 
possessed  by  the  Mexicans  and  it  is  well  Icnown  that,  near 
Montezimia's  palace,  there  was  a  garden  in  which  medicinal 
herbs  from  all  parts  of  the  country  were  cvdtivated,  for  the 
use  of  the  population  of  the  City  of  Mexico. 

The  Mexican  medicine-man  had,  moreover,  likewise  dis- 
covered the  properties  of  certain  plants  and  employed  them 
as  stimulants,  in  order  to  produce  hallucinations,  visions  and 
ecstasy  in  connection  with  their  religious  rites. 

We  find  that  the  native  tobacco  was  used  in  this  way. 
Its  leaves  were  bruised  and  mixed  with  some  alkaline  sub- 
stance such  as  lime  or  with  charcoal.  This  paste  was  then 
formed  into  tiny  pellets  which  seem  to  have  been  chewed 
or  eaten  and  were  carried  by  the  priests  in  a  small  gourd 
or  calabash,  suspended  from  their  necks.  In  the  form  of 
pellets  tobacco  was  called  "  ye-qualli,"  "  tobacco  food,"  was 
designated  as  a  "  strengthener  or  sustain  er,"  and,  like  the 
coca  of  Peru,  was  used  by  those  who  set  out  on  long,  forced 
marches. 

Dr.  Seler,  of  Berlin,  suspects  that  tobacco  also  formed  the 
main  ingredient  of  the  so-called  "  divine  food  "  employed 
by  the  Mexican  priesthood  which  is  described  by  Duran  as 
having  been  a  strange  compound  of  all  sorts  of  ingredients, 
such  as  dried  and  pulverized  spiders,  scorpions,  etc. 

While  it  thus  appears  that  the  ancient  Mexicans  principally 
chewed  tobacco,  we  also  know  that  they  smoked  it.  In  this 
case  it  was,  however,  prepared  with  great  care  and  mixed 
with  fragrant  substances.  The  paste  thus  formed  was  in- 
troduced into  a  hollow  reed,  one  end  of  which  served  as  a 
mouth-]iieee.  It  was  one  of  the  refinements  of  ancient 
Mexican  life  to  offer  such  "  reed-tobaceo "  to  guests,  on 
small  painted  terra-cotta  trays.  We  are  informed  that  these 
fragrant  reeds  were  usually  smoked  after  banquets,  and  were 
considered  a  great  luxury. 

Whilst  the  ancient  Mexicans  thus  appear  to  have  made 
good  use  of  the  native  weed,  they  also  seem  to  have  made 
an  extremely  intelligent  use  of  other  native  products.  Thus, 
in  the  treatment  recommended  for  the  preservation  of  the 
teeth,  for  toothache  and  inflamed  gums,  we  find  that  char- 


coal and  the  capsicum  were  used  for  the  same  purposes  as 
in  modern  dentistry. 

The  following  prescription  for  the  alleviation  of  iufiamed 
gums  is  a  curious  mixture  of  ignorance  and  practical  common 
sense.     1  shall  give  it  to  you  in  literal  translation: 

"  Inflammation  of  the  gums  is  cured  by  lancing  them  with 
an  obsidian  knife  and  rubbing  in  a  little  salt  with  the  finger. 
For  toothache  it  is  necessary  to  look  for  a  certain  kind  of 
maggot  and  to  grind  it  with  some  resin  from  the  fir-tree. 
This  is  to  be  applied  to  the  gum.  Then  heat  a  red-pepper 
or  capsicum  and  press  it  and  a  grain  of  salt  as  tightly  as 
possible  upon  the  painful  spot.  Then  lance  the  gum  and 
apply  a  certain  herb  called  tlalcaoatl.  If  these  remedies  do 
not  suffice,  draw  the  tooth  and  put  a  little  salt  into  the 
hollow  place." 

It  is  certainly  interesting  to  find,  in  ancient  Mexico,  the 
employment  of  the  primitive  type  of  the  modern  capsicum 
toothache  plaster  and  to  realize  that  centuries  of  experience 
had  taught  the  natives  the  value  of  the  capsicum  as  a  cotmter- 
irritant  and  of  salt  as  an  antiseptic. 

It  is  likewise  interesting  to  find  the  following  cautionary 
paragraph  in  the  old  manuscript :  "  In  order  to  avoid  the 
above  disease  of  the  teeth  it  is  well  to  avoid  eating  very 
hot  food.  If  hot  food  is  eaten,  do  not  drink  very  cold  water 
immediately  afterwards.  Always  clean  the  front  and  back 
teeth  after  eating,  also  employ  a  wooden  toothpick.  Use 
cold  water  and  salt  for  cleaning  the  teeth  and  rub  them  fre- 
quently with  a  cloth  and  some  finely  ground  charcoal." 

It  is  well  known  that  the  ancient  Mexicans  placed  the 
highest  value  on  the  temazcalli  or  sweat-hoitse  as  a  curative 
agent,  and  I  find  it  prescribed  for  all  kinds  of  illnesses.  It 
was  resorted  to  by  mothers  immediately  before  childbirth, 
a  custom  still  adhered  to  by  Indian  women  in  various  parts 
of  Mexico.  The  sweat-house  was  associated  with  the  cult 
of  the  "  earth-mother,"  the  "  grandmother  of  all,"  and  many 
superstitious  rites  were  associated  with  its  use.  The  dis- 
approval with  which  it  was  consequently  regarded  by  the 
Spanish  missionaries  gradually  restricted  its  hygienic  use- 
fulness. Its  employment  was  accompanied  by  an  intelligent 
use  of  massage,  and  we  find  that  various  forms  of  massage 
treatment  were  prescribed  after  the  sweat-bath.  Thus:  "a 
swollen  neck  or  sore  throat  is  to  be  rubbed  with  the  hand. 
A  stiff  neck  or  shoulder  is  to  be  pinched  and  squee7:ed."  For 
a  cough,  however,  the  throat  is  to  be  rubbed  with  a  finger 
only. 

"  Sprains  are  to  be  treated  by  rubbing  very  gently  with 
the  hand." 

The  treatment  for  headache  is  somewhat  more  heroic: 
"  Smell  a  certain  herb  named  ecusco,  or  the  pepper  plant 
when  it  is  young  and  green.  Tie  up  the  head  with  a  cloth 
and  inhale  the  smoke  of  certain  different  kinds  of  incense. 
If  the  headache  should  get  worse,  pulverise  the  dry  leaves 
of  a  certain  herb  named  cocoiatic  and  use  it  as  a  snuff.  If, 
however,  the  pain  increases  take  some  drops  of  the  Jttice  of 
a  certain  plant,  mix  these  with  a  little  water  and  sniff  it  up 
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the  nose,  ll',  after  this,  the  pain  is  not  allayed,  take  an 
obsidian  knil'e  and  lance  and  bleed  the  head.'"' 

An  insight  into  the  mode  of  treating  wounds  is  afforded 
by  the  following  directions:  "  Wounds  or  cuts  of  the  lip  are 
to  be  sewn  up  with  a  human  hair  and  then  bathed  with  the 
juice  of  the  agave  plant.  If,  after  the  wound  has  healed,  it 
leaves  an  ugly  mark,  it  is  necessary  to  re-open  and  burn  it 
and  sew  it  up  again  with  a  hair  and  cover  it  with  melted 
uUi,  that  is  to  say,  the  juice  of  the  India-rubber  plant."' 

A  peculiar  mode  of  treating  wounds  is  described  by  Friar 
Sahagun  in  a  chapter  devoted  to  the  medicinal  use  of  dif- 
ferent stones,  but  I  strongly  suspect  Spanish  influence  in 
these  cases.  It  is,  however,  interesting  to  learn  what  ideas 
were  prevalent  amongst  the  Spanish  missionaries  in  Mexico, 
about  the  vear  1570. 


had  experience  of  the  virtue  of  this  stone,  because  I  possess 
one  which  is  about  as  large  as  a  fist  and  is  rough  and  uncut, 
just  as  when  broken  from  the  rock.  In  the  year  of  157G, 
during  the  pestilence  of  nose-bleeding,  this  stone  saved  the 
lives  of  many  who,  as  the  Chronicle  quaintly  says,  "were 
losing  their  blood  and  their  lives  through  their  noses."  "  On 
taking  it  into  their  hands  and  holding  it  tight  for  a  while  the 
nose-bleed  ceased  and  they  were  cured  of  this  disease  of 
which  many  have  died  and  stiU  die  in  New  Spain."  The 
friar  concludes  with  the  statement  that  in  the  village  of 
Tlatelolco  of  Santiago,  there  were  many  living  witnesses  of 
the  above  remarkable  cures. 

From  Friar  Sahagun  we  learn  that,  in  cases  of  fractured 
bones,  splints,  made  of  pine  wood,  were  used  by  the  native 
surgeons.     In  conclusion,  I  will  mention  the  existence,  in 


Page  52. 


Fig.   1. 

Codex.        NUTTALL. 


Fig.   2. 
Anonymous  Hispano-Mexican  Manuscript  Entitled  "The  Life  of  the  Indians,"   preserved  at   the 
Biblioteca  Nagisuale  Centrale,  Florence,  p.  58. 


After  describing  the  different  kinds  of  obsidian  the  friar 
adds:  "I  believe  that  this  stone  is  a  kind  of  black  emerald, 
as  experience  has  taught  me  that  it  possesses  particular  vir- 
tues. When  ground  to  a  powder  as  fine  as  flour,  and  applied 
to  open  wounds  or  sores,  it  cures  them  very  quickly  and 
prevents  festering." 

"  Catarrhs  are  cured,  the  voice  is  rendered  clear,  and  in- 
ternal heat  is  abated  by  taking  two  or  three  pills  made  by 
mixing  powdered  obsidian  with  quince  cheese  or  some  other 
thick  preserve  which  absorbs  a  great  deal  of  the  powder." 
The  friar  states:  In  this  country  the  blood-stone  is  also 
found,  and  it  is  green,  with  what  look  like  drops  of  blood. 
This  stone  has  the  virtue  of  stopping  the  nosebleed.     I  have 


ancient  Mexican  codices  and  manuscripts,  of  representations 
of  two  kinds  of  what  we  shall  call,  by  courtesy,  surgical 
operations. 

One  of  these  consists  of  the  ceremonial  piercing  of  the 
nostril  of  a  warrior  by  an  ancient  Mexican  priest,  in  order 
that  he  may  wear  the  turquoise  nose  ornament,  which  was  the 
equivalent  to  the  "Victoria  Cross  in  Montezuma's  time,  and  a 
mark  of  highest  rank. 

The  pictures  represent  the  warrior  on  the  pyramid  temple, 
resting  his  head  on  a  kind  of  stone  altar,  while  the  high  priest 
is  piercing  his  nostril  with  the  sharp  point  of  an  agave  leaf 
(Fig.  1). 

The  second  operation  is  that  which  was  performed  by  the 
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high  priest  when  sacrificing  the  lives  of  animals  or  human 
beings  in  the  temples,  and  constitutes  the  most  repulsive 
feature  of  ancient  Mexican  life.  The  native  chronicles  re- 
late that  the  ritual  sacrifice  of  human  beings  had  only  been 
in  use  for  a  comparatively  short  period  in  native  history 
and  had  been  adopted  by  the  fierce  Mexicans  for  the  purpose 
of  intimidating  the  tribes  which  they  subjugated  and  forced 
to  yield  tribute.  An  extenuating  circumstance  is  that  only 
prisoners  of  war,  slaves  or  criminals  were  thus  sacrificed. 
Friar  Duran  gives  a  graphic  description  of  the  rite.  The 
victim  who  had  been  drugged  and  was  in  an  almost  uncon- 
scious condition  was  placed  with  his  back  resting  on  the 
summit  of  a  high  conical  stone.  Assistant  priests  held  his 
limbs  and  pressed  them  downwards,  which  caused  his  chest 
to  protrude  and  to  be  at  a  high  tension.  The  head  priest 
then  made  a  deep  incision  with  a  large  flint  knife  which,  as 
Duran  crudely  states,  "  caused  the  victim's  chest  to  open 
like  a  ripe  pomegranate."  The  priest  then  inserted  his  hand 
in  the  opening,  seized  the  victim's  heart,  tore  it  out  and 
held  it  aloft  (Fig.  2). 


A  summary  of  the  foregoing  material  seems  to  show  that, 
whereas  the  ancient  Mexicans  had  rain-makers  and  medicine- 
men, whose  professional  attainments  were  on  a  par  with 
those  of  other  American  tribes  of  the  present  day,  they  also 
possessed  an  excellent  knowledge  of  the  hygienic  uses  of  the 
sweat-house  and  massage  and  of  the  medicinal  properties  of 
various  plants,  and  natural  products,  and  put  some  of  them 
to  sensible  and  practical  uses.  Besides  having  acquired, 
through  experience,  a  certain  rudimentary  knowledge  of 
surgery,  they  also  practiced  upon  human  and  animal  victims 
by  means  of  a  stone  knife,  a  form  of  operation  which, 
although  peculiar  and  extremely  repulsive,  appears  to  have 
been  methodical  and  effective  and  to  have  demanded  a  certain 
amount  of  surgical  skill  and  practice. 


Note. — Original  sources  referred  to:  Fray  Bernardino  de  Sahagun, 
Historia  General  de  las  cosas  de  ^^ueva-Espaiia^  ed.  Bustamante,  Mexico, 
1830,  unpublished  original  texts.  Fray  Diego  Duran,  Historia  de  las 
Indians  de  Nueva-Espana,  ed.  Ramirez,  Mexico,  1867.  Fray  Geronimo  de 
Mendieta,  Historia  Eclesiastica  Indiana,  ed.  Icazbalceta,  Mexico,  1870. 


PRELIMINARY  NOTE.^    THE  EXTENT  OF  GASTRIC  DIGESTION  IN  CASES  OF  CARCINOMA 

OF  THE  STOMACH. 

By  Charles  P.  Emerson,  M.  D., 

Assistant  Fesident  Physician  in   Charge  of  the  Clinical  Laboratory,  Johns  Hopkins  Hospital;  Instructor  in  Iledicine, 

Johns  HopMns  University. 

{From  the  Clinical  Laboratory.,  Basel,  Switzerland,  Prof.  Fr.  Miiller,  Director.^ 


At  the  suggestion  of  Prof.  Miiller  a  series  of  gastric  con- 
tents were  analyzed  to  ascertain  if  anything  characteristic 
could  be  discovered  in  the  progress  of  digestion  in  cases  of 
carcinoma  of  the  stomach,  hyperacidity,  and  anacidity. 

It  has  been  recently  shown  by  the  Strassburg  School  that 
zinc  svdphate  may  be  used  instead  of  ammonium  sulphate  to 
separate  the  various  albumoses,  hence  the  amount  of  albu- 
moses  in  each  fraction  may  now  be  easily  determined  by 
estimation  of  the  nitrogen  present.  Using  this  method  Zunz 
has  shown  that  the  chief  end  product  of  peptic  digestion 
was  not  peptone,  but  that  very  early,  even  before  any  peptone 
was  present,  a  considerable  amount  of  nitrogen  was  in  bodies 
between  peptone  and  the  amido  acids  (Pfaundler).  This 
being  the  case,  it  is  a  point  of  considerable  interest  to  ascer- 
tain if  the  per  cent  of  nitrogen  in  albumoses,  peptone,  and 
these  further  bodies  shows  constant  variations  from  normal 
in  different  diseases,  especially  carcinoma  of  the  stomach, 
and  whether  these  variations  may  be  used  in  the  early  diag- 
nosis of  these  diseases. 

The  method  used  is  briefly  as  follows:  a  test  meal,  either 
the  Ewald  test  breakfast,  or,  better  still,  fifteen  grams  of 
nutrose  in  four  hundred  ccs.  of  water,  is  given,  and  removed 
in  one  hour.     The  nitrogen  of  the  neutralized  and  filtered 


1  Read  before  the  Johns  Hopkins  Medical  Society. 


gastric  content  is  first  determined;  the  proto-albumoses  are 
precipitated  by  half  saturation,  the  deutero-albumoses  by 
complete  saturation  with  zinc  sulphate;  the  peptone  is  pre- 
cipitated by  phosphotungstic  acid,  but  since  this  reagent  pre- 
cipitates many  other  bodies  also  the  term  "P.  W.  precipi- 
tate "  will  be  used  instead  of  "  peptone."  The  nitrogen  of 
the  filtrate  after  each  precipitation  is  determined  and  thus 
the  amount  removed  in  the  precipitate  easily  reckoned.  The 
nitrogen  in  bodies  precipitated  neither  by  zinc  sulphate  nor 
by  P.  W.  acid  will  be  referred  to  as  "nitrogen  remaining." 
The  results  of  these  analyses  is  very  interesting.  In  all  con- 
ditions considered  together  except  carcinoma  the  nitrogen 
was  distributed  approximately  as  follows:  primary  and  secon- 
dary albumoses,  51.5  per  cent;  P.  "W.  ppt.,  31.4  per  cent; 
remaining,  17  per  cent.  In  carcinoma  of  the  stomach,  how- 
ever, the  figures  were  respectively,  25.22  per  cent,  47.04  per 
cent,  27.74  per  cent.  That  is,  in  carcinoma  the  digestion  is 
more  advanced,  more  of  the  nitrogen  being  present  in  those 
bodies  beyond  the  albumose  stage,  than  in  the  normal,  hyper- 
acid and  anacidic  stomachs. 

This  would  confirm  the  opinion  formerly  held  by  Prof. 
Miiller  that  in  the  carcinomatous  stomach  the  carcinoma 
itself  furnishes  a  ferment  which  aids  in  the  peptic  digestion. 
If  this  be  the  case,  we  should  expect  to  be  able  to  demonstrate 
its  activity  in  artificial  digestion  mixtures.     To  show  that 
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we  can  do  this  I  give  the  results  of  one  of  my  experiments 
on  this  point. 

Two  artificial  gastric  juices,  consisting  of  water  500  ccs., 
hydrocliloric  acid  (sp.  gr.  1.12-1)  2  ccs.,  pepsin  (Witte)  1.5  ccs., 
were  made.  To  each  was  added  fibrin  10  gms.  To  one, 
mixture  A,  was  added  5  gms.  of  carcinoma  tissue;  to  the 
other,  mixture  B,  5  gms.  of  the  same  carcinoma  tissue  which 
had  been  heated  to  80°  C.  Tolnol  was  added  to  prevent 
bacterial  growth.  Analysis  at  the  end  of  a  few  days  in  the 
thermostat  at  40°  C.  showed: 


Mixture  A 

N.  in  albumoses  ..17.3  per  cent 
N.  in  P.  W.  ppt. ..59.8  per  cent 
N.   remaining    ....23.9  per  cent 


30.7  per  cent 

56.1  per  cent 

13.2  per  cent 


Hence  the  presence  of  unhealed  carcinoma  tissue  in  mix- 
ture A  has  resulted  in  a  more  advanced  digestion  than  in 
mixture  B.  Similar  results  were  obtained  by  experiments 
modified  in  various  ways,  omission  of  the  pepsin  and  fibrin, 
of  the  fibrin,  etc. 

The  recognition  of  the  presence  of  a  ferment  supplied  by 
the  carcinoma  will  explain  the  early  absence  of  free  HCl  in 
that  disease,  as  the  work  of  Stehelen  on  the  bases  of  the 
gastric  juice  in  carcinoma  of  the  stomach,  and  of  Rosen- 
bm-ger  on  the  disappearance  of  free  HCl  from  artificial  diges- 
tive mixtures  to  which  carcinomatous  tissue  has  been  added, 
both  working  under  Prof.  Miiller's  direction,  will  show. 

In  conclusion,  I  take  the  opportunity  to  _  emphasize  the 
advantage  of  using  nutrose  or  some  other  simple  albumin 
as  the  test  meal  in  such  work.  -Nutrose  is  a  fairly  pure 
casein  preparation,  is  easily  given  (10-15  gms.  in  400  ccs. 
water  well  salted  or  flavored  with  some  non-nitrogenous  sub- 
stance), is  easily  removed,  but  what  is  more  important,  casein 
is  more  slowly  digested,  hence  one  can  easily  see  variations  in 
the  progress  of  digestion. 

A  complete  report  of  work  on  this  subject  thus  far 
done  will  very  shortly  appear.  The  work  is  being  con- 
tinued with  reference  to  the  effect  of  vai'ioiis  therapeutic 
measures  on  the  digestion  in  cases  of  subacidity  and  hyper- 
acidity, and  especially  to  prove  the  value  of  the  above  point 
in  the  early  diagnosis  of  cancer  of  the  stomach. 


Discussion. 

Dr.  J.  C.  Hemmeter. — The  report  impresses  me  as  a 
resume  of  the  hypotheses  attempting  an  explanation  of  why 
the  carcinomatous  stomach  contains  less  hydrochloric  acid 
than  the  normal  stomach,  and,  then,  an  effort  to  establish 
one  of  these  explanations  on  a  more  solid  basis  by  chemical 
investigation.  It  is  imfortunate  (for  the  theory  that  the 
neoplasm  gives  rise  to  something  which  neiTtralizes  the 
secreted  HCl)  that  the  carcinoma  which  originates  from  a 
gastric  ulcer  always  has  an  excess  of  hydrochloric  acid  and 
yet,  according  to  Hauser,  it  presents  the  architecture  of 
typical  carcinoma.  It  is  an  established  fact  that  the  excess 
of  hydrochloric  acid  which  is  characteristic  of  gastric  nicer 
continues  while  the  disease  degenerates  afterwards  into  a 
carcinoma.  Then,  too,  it  makes  a  great  difCerence  where 
the  carcinoma  is  located.  Hydrochloric  acid  is  a  product 
of  well-defined  histological  elements  in  the  peptic  ducts,  as 
proven  by  Langley,  and  Mall  and  Ileidenhain.  These 
oxyntic  cells  are  limited  to  a  particular  zone  in  the  stomach. 
If  the  carcinoma  should  originate  where  there  are  few  of 
these  cells  it  is  logical  to  presume  that  it  would  not  interfere 
so  much  with  the  formation  of  hydrochloric  acid,  as  it  would 
in  a  location  where  the  oxyntic  cells  are  normally  abundant. 
So  we  are  justified  in  considering  that  the  explanation  of 
absence  of  HCl  in  carcinoma  rests  upon  this  histologic  basis, 
rather  than  upon  the  hypothesis  that  the  carcinoma  pro- 
duces something  by  which  the  HCl  is  neiitralized.  Dr. 
Emerson  has  stated  that  the  digestive  experiments  made 
with  contents  of  cancerous  stomachs  carry  the  solution  of 
proteids  a  little  further  than  the  normal  stomach.  It  seems 
to  me  it  is  a  too  sweeping  statement  for  there  are  car- 
cinomatous stomachs  that  secrete  no  hydrochloric  acid  what- 
ever, nor  any  trace  of  pepsin  or  rennin,  nor  the  prozymogens 
of  these  ferments,  and  it  is  manifestly  impossible  for  any 
proteolysis  whatever  to  take  place  in  siieh  stomachs,  except- 
ing that  due  to  bacteria. 

I  would  like  to  ask  if  he  has  made  any  digestive  experi- 
ments in  which  the  contents  were  passed  through  a  Pasteur 
filter,  for  it  must  be  remembered  that  bacteria  may  play  a 
very  important  part  in  these  artificial  digestion  experiments, 
and  bacterial  proteolysis  is  considerable. 


NOTES  ON 

The  Thirty-Second  Annual  Keport  of  the  State  Board  of  Health 
of  Massachusetts.     (Boston:    Wriyht  and  Potter,  1901.) 

This  report  shows  the  work  of  the  board  for  the  year  ending 
September  30,  1900.  No  changes  in  the  membership  of  the 
board  itself  occurred  during  this  year  and  the  principal  officers 
of  the  board  also  remained  the  same.  The  secretary  of  the 
board  is  Dr.  S.  W.  Abbott;  the  engineer,  Mr.  X.  H.  Goodnough; 
the  pathologist,  Dr.  Theobald  Smith,  the  (food)  analyst,  Mr.  A. 
E.  Leach;  the  (water  and  sewage)  chemist,  Mr.  H.  W.  Clark; 
and  the  consulting  chemist,  Dr.  Thomas  M.  Drown  president  of 
Lehigh  University;  all  men  of  the  highest  standing  in  their 
respective  fields. 

The  general  report  points  out  a  striking  increase  in  the  total 


NEW  BOOKS. 

death  rate  of  1900  as  compared  with  that  of  1S99  (1S.24  per 
thousand  against  17.40),  and  a  great  increase  in  infectious  dis- 
eases. Thus,  in  1899,  5855  cases  of  diphtheria  were  reported 
from  twenty-six  cities.  In  1900,  the  same  cities  showed  a  total 
of  10,861  cases  of  this  disease.  Of  eleven  infectious  diseases 
listed,  five  showed  a  decrease  in  deaths  aggregating  only 
eighty-seven,  while  the  other  six  showed  an  increase  in  deaths 
aggregating  fourteen  hundred  and  eleven. 

SmaUpoa:— During  1900  there  were  104  undoubted  cases  (1899 
showed  105),  but  in  addition  to  these,  174  cases  of  doubtful 
diagnosis  amongst  which  no  deaths  occurred  were  reported 
from  New  Bedford. 

Statistics  relating  to  the  protection  afforded  by  vaccination 
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are  given,  which  are  of  interest  in  the  face  of  the  recent, 
almost  pandemic,  outbreak.  One  cannot  but  believe,  in  view 
of  this  and  much  similar  evidence,  that  those  who  persistently 
oppose  and  evade  vaccination,  often  bj-  underhand  measures, 
the  garbling-  of  evidence  and  even  the  outright  manufacture 
of  falsehood,  must  be  misled,  malicious  or  monomaniac. 

Typhoid  Fever. — Shows  a  slight  decrease  for  the  five  year 
period  ending  1900,  the  rate  for  this  period  being  2.4  per  ten 
thousand  inhabitants,  against  3.2  for  the  previous  five-year 
period. 

Consumption. — Continues   the    fairly    steady   decrease   hereto- 
fore shown,  reaching  18.5  deaths  per  ten  thousand  in  1900. 
DipMlieria.- — Has  already  been  referred  to. 

Alleged  Increase  in  Cancer. — Investigation  begun  by  the  board 
on  this  subject  has  resulted  in  an  exhaustive  statistical  report 
made  by  Dr.  W.  F.  Whitney,  who  finds,  in  brief,  that  the  in- 
crease is  rather  apparent  than  real  and  probably  due  to  better 
diagnosis  and  registration,  not  to  truly  greater  prevalence. 

Neio  Legislative  Acts. — Of  these,  one  forbidding  the  taking  of 
shellfish  from  contaminated  waters,  and  another,  making  the 
addition  of  preservatives  to  foods  adulteration,  are  of  interest 
as  bearing  on  subjects  recently  much  under  discussion. 

Spring  Waters. — Notwithstanding  the  fact  that  Massachusetts 
has  probably  expended  more  time,  energy  and  money  on  public 
water  supplies  than  has  any  other  State  in  the  Union,  over  91 
per  cent,  of  the  population  having  access  to  such  supplies,  pri- 
vate owners  of  spring  waters  find  ready  sale  for  their  special 
commodity.  Over  $300,000  is  spent  annually  by  citizens  of  the 
State  in  this  way.  This  is  probably  partly  due  to  the  fact  that 
the  surface  waters  of  the  State  in  general  are  more  or  less 
colored,  during  certain  seasons  of  the  year  at  least.  In  towns 
thus  supplied,  as  well  as  in  those  where  occasional  bad  odors 
or  tastes  (usually  algal  in  origin)  occur,  the  sale  of  spring 
water  is  highest.  The  board  analyzed  99  of  these  spring 
waters;  many  of  them  proved  excellent  but  in  other  cases, 
sewage  contamination,  old  or  recent,  was  quite  evident. 

Water  Supply  amd  Sewerage. — ^Much  matter  is  g^ven  showing 
the  advice  of  the  board  to  many  cities  and  towns  regarding 
present  or  prospective  systems,  and  the  results  of  the  analyses, 
chemical  and  microscopic,  of  the  public  water  supplies  now 
in  use. 

Lawrence  Experimental  Stotion. — The  work  on  sewage  purifica- 
tion was  directed  to  the  further  investigation  of  rapid  methods 
of  filtration,  the  handling  of  manufacturing  wastes  and  certain 
problems  relating  to  the  septic  tank.  The  conclusions  arrived 
at  seemed  to  be  rather  indefinitely  stated. 

Mr.  Gage,  biologist  at  this  station,  contributes  a  ver3'  inter- 
esting paper  on  actual  tests  of  the  efliciency  of  filters  for  each 
of  various  common  species  of  bacteria;  the  persistence  of 
B.  coli  and  B.  typhi  in  the  filters  after  their  application  to  the 
filters  has  ceased;  and  the  comparative  degree  of  purification 
achieved  for  bacteria  in  general,  for  B.  coli  and  for  B.  typhi. 
Mr.  Gage's  results  in  brief  were  as  follows: 

The  efficiency  for  each  of  various  common  species  varied 
but  little  from  the  average  general  bacterial  efficiency. 

With  an  average  general  bacterial  efficiency  of  98.72  (filter 
68)  and  98.82  (filter  69),  the  B.  CoIi  efficiency  was  99.86  and 
99.81  respectively,  the  B.  typhi  efficiency  100  and  99.92  respec- 
tively. 

B.  coli.  persisted,  after  its  application  to  the  filter  ceased, 
for  two  days  in  one  case,  seven  days  in  the  other. 

B.  typhi  disappeared  from  the  effluent  of  both  filters  promptly 
when  application  ceased. 

B.  coli  appeared  in  the  effluents  more  frequently  than  B.  typhi, 
under  approximately  parallel  conditions. 


For  these  reasons  and  others,  it  is  probable  that  B.  typhi  is 
a  less  hardy  plant  than  B.  coli. 

On  page  446,  the  presence  of  B.  coli  in  the  effluent  of  a  filter 
as  an  indication  of  the  harmfulness  or  innocence  of  the  effluent 
is  discussed  in  some  detail.  The  tentative  conclusion  reached 
is  that  B.  coll  in  such  an  effluent  is  not  necessarily  of  serious 
significance. 

Bacteria  in  Ice. — In  1888-89,  the  board  began  an  investigation  of 
certain  Massachusetts  ice  supplies  but  were  hampered  in  finish- 
ing the  work  by  an  almost  total  failure  of  the  ice  crop  in  the 
succeeding  year.  The  subject  was  taken  up  again  in  1899  and 
1900  with  results  which  tend  to  show  that  the  carriage  of 
infection  through  ice  on  theoretical  grounds  is  not  to  be  much 
dreaded.  This  conclusion  was  reached  from  experimental  con- 
sideration of  the  physics  of  freezing  in  natural  and  artificial 
ice.  The  crj'stallization  tends  to  throw  out  of  the  ice,  as  it 
forms,  substances,  both  in  solution  and  in  suspension,  present 
in  the  water.  Ninety  per  cent  and  upwards  of  the  bacteria  in 
the  water  are  thus  thrown  out  physically,  when  ice  freezes 
from  the  top  and  not  entirely  to  the  bottom.  Should  the  ice 
"  freeze  solid  "  to  the  bottom,  as  in  shallow  ponds  or  in  arti- 
ficial manufacture,  the  bacteria  expelled  from  the  first  ice 
formed  would  of  course  be  included  in  that  formed  at  the  end 
of  the  process. 

Two  other  factors  of  safety  in  preserving  ice,  natural  or 
artificial,  from  bacterial  infection  of  sanitary  significance, 
elucidated  by  the  work  of  Win.slow  and  of  Park,  were  not  given, 
the  writer  thinks,  sufficient  weight  in  arriving  at  the  con- 
clusions. These  factors  are  (1st)  the  dj'ing  out  of  typhoid 
bacilli  in  the  water  at  the  temperature  just  above  0°  C.  neces- 
sarily preceding  freezing,  to  the  extent  of  not  less  than  90 
per  cent  of  the  total  number  in  the  water  originally,  and  (2nd) 
the  dying  out  of  typhoid  bacilli  in  the  ice  itself,  also  to  the 
extent  of  not  less  than  90  per  cent  of  the  numbers  actually 
included  in  the  ice,  within  a  short  time  after  freezing.  Thus, 
one  million  typhoid  bacilli  per  cc.  introduced  into  a  pond  on 
the  point  of  freezing  would  be  usually  reduced  to  100,000 
before  any  ice  which  could  include  them  would  be  formed.  Of 
this  number  but  10,000  would  escape  physical  expulsion  from 
the  ice  and  only  1000  of  these  would  survive  twenty-four  hours' 
sojourn  in  the  ice  itself.  This  degree  of  purification,  99.9  per 
cent,  is  as  high  as  that  attained  by  the  best  sand  filter  in 
existence.  Moreover,  this  figure  is  calculated  on  the  basis  of 
90  per  cent  reduction  at  each  stage.  Inasmuch  as  much  higher 
degrees  of  reduction  are  often  attained  especially  if  the  time 
limits  be  prolonged,  as  they  usually  are,  where  natural  ice  is 
in  question,  it  is  easy  to  see  that  the  possibilities  of  infection 
through  ice  even  under  conditions  favorable  to  such  infection 
are  very  slight.  It  is  scarcely  too  much  to  say  that  a  delib- 
erate attempt  to  introduce  typhoid  fever  into  a  community 
through  the  medium  of  a  natural  ice  supply  would  usually  fail 
of  its  object.  If  this  be  true,  infection  occurring  without 
deliberate  aid  can  rarely  exist. 

Food  ami  Drug  Inspection. — Mr.  Leach  continues  in  the  report 
of  his  department  for  this  year  the  excellent  plan,  pursued  in 
one  or  two  previous  reports,  of  describing  in  detail  the  meth- 
ods used  both  chemical  and  microscopic.  He  adds  a  special 
report  on  the  distribution  of  arsenic  in  wall  papers,  dress 
goods,  etc.,  and  also  on  the  presence  of  chromium  in  black 
stockings.  Several  cases  of  poisoning  from  these  sources  were 
traced  by  the  board.  The  presence  of  arsenic  is  usually 
associated  in  the  lay  mind  with  green  colors  because  it  was 
at  first  much  used  in  the  making  of  Scheele's  and  other  arsen- 
ical greens.  These  colors  are  less  used  than  formerly,  how- 
ever, and  arsenic  is  found  rather  as  an  impurity  incidental  to 
the  manufacture  of  various  dyes  or  as  an  ingredient  of  certain 
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reagents  used  in  the  manufacture  of  cloth,  as  for  instance,  in 
sizing  solutions,  to  which  it  is  added  for  antiseptic  purposes. 
As  an  example  of  the  injury  done,  a  red  plaid  gingham  made 
into  a  dress  for  a  child  four  years  old  produced  apparent 
poisoning  the  first  day  the  dress  was  worn  and  on  analysis 
1.02-t  grains  of  metallic  arsenic  per  square  yard  were  found. 

It  is  noteworthy  that  the  chromium  in  black  stockings  is 
quite  insoluble  in  boiling  water  and  cannot  be  removed  in  this 
way;  nevertheless,  it  seems  that  the  persipiration,  especially 
that  of  certain  persons,  acts  as  a  solvent  on  the  chromium 
salts;  certainly  some  persons  are  more  susceptible  than  others 
to  such  poisoning.  It  is  perhaps  necessary  also  that  a  slight 
abrasion  of  the  skin  should  exist. 

The  report  concludes  with  the  usual  record  of  antitoxin 
made  and  the  diagnostic  work  carried  on  under  the  control  of 
Dr.  Theobald  Smith,  statistics  of  cancer  in  Massachusetts, 
statistical  summaries  of  disease  and  mortality  and  the  health 
of  towns,  which  latter  include  investigations  made  by  the 
medical  inspector  of  the  board,  Br.  Morse. 

In  tj-pography,  arrangement  and  matter,  the  annual  reports 
of  this  board  have  been  familiar  for  years  to  all  hygienists  as 
standards  of  excellence,  and  the  present  report  will  do  nothing 
to  injure  this  reputation. 

HiBBERT   WiNSLOW   HlLL. 

Text-Book   of   Histology-.     Including   the   Microscopic   Technic. 
By  Dr.  Philipp  Stohk,  Professor  of  Anatomy  at  the  Univer- 
sity of  Wurzburg.     Fourth  American  based  upon  the  Ninth 
German   Edition.     Translated   by   Dr.    Emma    L.   Billstein, 
formerly   Director   of   the   Laboratories   of   Histology   and 
Embryology,    Woman's    Medical    College    of    Pennsylvania. 
Edited,  with  additions,  by  Dr.  Alfred  Schaper,  Professor 
of    Anatomy,    University    of    Breslau;    formerly    Assistant 
Professor   of  Histology,   Harvard   Medical   School,   Boston. 
With    379    illustrations.    Octavo,    500   pages.     (Philadelphia: 
P.  Blakiston's  Son  &  Co.,  1012  Walnut  St.,  1901.)     Price  $3.00 
net. 
On  picking  up  this  fourth  American  edition  of  Stohr's  his- 
tology, our  attention  is  arrested  by  its  considerable  increase 
in  weight  over  the  German  edition.     Such  an  increase  we  can 
hardly  consider  an  improvement. 

We  are  surprised  not  to  find  an  editor's  preface  to  this 
edition.  The  body  of  the  book  is  exactly  the  same  as  the  third 
edition.  The  revision  consists  of  an  appendix  at  the  end  of 
the  book,  an  exceedingly  clumsy  and  inconvenient  method  for 
the  reader.  We  are  very  much  surprised  to  find  in  this  appen- 
dix, which  is  the  second  one  the  book  contains,  that  many  of 
the  illustrations  are  duplicates  of  those  in  the  body  of  the 
third  and  fourth  editions,  so  while  the  title  page  is  correct  in 
intimating  that  there  are  78  more  illustrations  than  are  found 
in  the  third  edition,  it  gives  the  vrrong  impression  that  all  of 
these  are  new. 

One  asks  the  occasion  for  such  an  edition  and  on  whose 
responsibility  it  was  undertaken.  It  may  be  that  the  recent 
American  edition  of  an  excellent  German  histology  has  proven 
a  stimulus  to  the  edition  under  consideration. 

While  in  the  main  we  can  recommend  Prof.  Stohr's  histology, 
we  cannot  approve  the  methods  adopted  in  bringing  out  the 
fourth  American  edition. 

Transactions    of   the   Medical   Association   of    Georgia.     Fifty- 
Second   Annual   Session,    1901.     {Atlanta,   Oa.:    Publisfied  fry 
the  Association,  1901.) 
This  volume  of  transactions  indicates  an  excellent  degree  of 
activity  in  the  Medical  Association  of  Georgia.     The  papers,  as 
a  rule,  are  well  presented,  practical  and  in  full  accord  with 
modern  ideas.     The  discussions  reveal  more  or  less  difference 


of  opinion.  The  old  straw  as  to  the  existence  of  hydrophobia 
is  once  more  thrashed  over,  and  several  apparentlj-  able  physi- 
cians are  arra3'ed  upon  the  negative.  One  would  think  that 
by  this  time  the  most  sceptical  would  be  convinced  of  the 
existence  of  the  disease.  A  paper  entitled  "  A  new  discovery 
in  the  treatment  of  chronic  diseases  dependent  upon  cell 
changes,"  presented  by  an  Atlanta  physician,  should  not  have 
been  published.  We  have  no  reason  to  think  that  the  "  Eoberts- 
Hawle_y  Lymph  Compound  "  will  ever  be  official  or  even  heard 
of  among  reputable  physicians.  The  author  had  no  right  to 
exploit  a  private  proprietarj'  remedy  in  the  Association  and 
the  Association  should  not  endorse  it,  at  any  rate  without  a 
full  knowledge  of  the  character  and  action  of  the  remedy. 

The  Pathology  and  Treatment  of  Sexual  Impotence.  By  Victor 
G.  Vecki,  M.  D.  Third  edition,  revised  and  enlarged.  {Phil- 
adelphia and  London:  W.  B.  Saunders  &  Co.,  1901.) 
The  author  of  this  little  book  has  written  a  scientific  treatise 
upon  an  important  and  much  neglected  subject.  The  chapters 
upon  the  anatomy  and  phj'siology  of  the  sexual  organs  prob- 
ablj'  contain  nothing  new,  but  the  work  of  compilation  is 
judiciously  done.  The  succeeding  chapters  on  the  etiology  of 
impotence,  forms  of  impotence,  and  treatment  are  the  most 
important.  The  author  takes  a  sensible  view  of  the  mooted 
question  of  "  frauding "  and  believes  that  its  injurious  influ- 
ence upon  both  sexes  has  been  much  exaggerated.  The  treat- 
ment of  impotence  in  general  and  of  sexual  neurasthenia  is 
discriminating  and  judicious.  Like  many  other  neurologists 
the  author  believes  that  in  some  cases  of  sexual  impotence 
good  results  are  often  obtained  by  hypnotism;  in  fact  he 
regards  it  as  an  indispensable  remedy  in  psychical  impotence. 

Medical   and   Surgical    Reports    of    the   Boston   City   Hospital. 
Twelfth    Series.     Edited    bj'    Herbert    L,    Burrell,    M.  D., 
W.    T.    Councilman,    M.  D.,    and    Charles    F.    Withington, 
M.  D.     {Boston:  Published  hy  the  Trustees,  1901.) 
A  most  interesting  and  valuable  paper  in  this  series  is  the 
report  upon  949  cases  of  pneumonia  treated  in  the  City  Hospi- 
tal between   the   years   1895   and   1900   inclusive.     Of   these   949 
cases  341,  or  35.9  per  cent,  died.     This  seemingly  large  death 
rate  was  ascribed  to  the  fact  that  all  cases  who  entered  the 
City  Hospital  in  a  moribund  condition  were   included  but  all 
mild  cases  who  may  have  entered  after  the  crises,  or  when  the 
physical   signs   had  disappeared,   were   eliminated,   as   also   all 
children  younger  than  fifteen  years.     The  observations  which 
have  been  made  upon  the  complications  of  pneumonia  are  also 
of  exceeding   interest.     We   are   somewhat   surprised   that   ten 
cases  of  phlebitis  had  been  observed  and  that  one  patient  only 
had  died.     The  number  seems   large  and  the  mortality  small. 
No  mention  is  made   of  venous  thrombosis   in  the   same   con- 
nection. 

About  the  only  contributioii  to  medical  treatment  in  the 
article  is  the  numerical  demonstration  that  treatment  by 
means  of  baths  shows  a  slight  percentage  against  the  utility 
of  the  bath,  as  probably  might  have  been  expected.  The  do- 
too-much  treatment  seems  a  shade  worse  than  the  do-nothing 
treatment  in  pneumonia. 

The  volume  contains  sixteen  monographs  upon  various  medi- 
cal, surgical,  gynecological  and  pathological  subjects,  some  of 
which  are  of  extreme  interest  and  all  are  valuable. 

Dose-Book  and  Manual  of  Prescription-Writing:  with  a  List  of 
the  Official  Drugs  and  Preparations,  and  the  more  import- 
ant Newer  Remedies.  By  E.  Q.  Thornton,  M.  D.,  Demon- 
strator of  Therapeutics,  Jefferson  Medical  College,  Phila- 
delphia. Second  Edition,  Revised  and  Enlarged.  Octavo, 
362  pages,  illustrated.  {Philadelphia  and  London:  W.  B. 
Saunders  d-  Co.,  1001.) 
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As  a  careful  review  of  the  former  edition  appeared  in  Volume 
VI,  of  the  Bulletin,  little  needs  to  be  added  except  the  state- 
ment that  extensive  additions  have  been  made  to  the  present 
edition,  which  materially  increase  the  value  of  the  book.  The 
book  can  be  recommended  both  to  students  of  medicine  and 
practitioners  as  full  of  practical  and  useful  suggestions. 

Golden  Rules  for  Diseases  of  Children.    By  George  Carpenter, 

M.  D.  (Lond.),  M.  R.  C.  P.     "Golden  Rules"  Series  No.  XI. 

(Bristol:  John  Wright  &  Co.,  1901.) 

This  is  another  of  the  little  books  published  by  Wright  & 

Co.,  which  contains  much  useful  information  in  small  compass. 

The  precepts  inculcated  are  excellent.     One  regrets,  however, 

that  the  limits  allowed  by  the  publishers  leave  so  much  unsaid. 

Mosquito  Brigades  and  how  to  Organize  them.  By  Ronald 
Ross,  F.  R.  C.  S.,  D.  P.  H.,  F.  R.  S.,  Walter  Myers  Lecturer 
on  Tropical  Medicine,  Liverpool  School  of  Tropical  Medi- 
cine. (New  York:  Longmans,  Green  d  Co.,  1902.) 
The  object  of  this  attractive  little  volume  of  just  100  pages 
is  to  show  how  war  can  be  most  effectively  waged  against 
mosquitoes.  It  treats  of  things  to  be  learnt  and  things  to 
be  done.  Among  the  former  are  certain  elementary  facts 
which  in  his  judgment  underlie  the  whole  mode  of  warfare. 
He  declares,  for  example,  that  all  mosquitoes  breed  in  stagnant 
water;  that  the  variety  known  as  Culeoe  convey  elephantiasis 
and  yellow  fever;  that  the  rariety  known  as  Anopheles  carry 
malarial  fever;  that  the  former  bite  by  day  and  by  night  and 
that  the  latter  bite  mostly  at  night;  that  the  larvae  of  all 
mosquitoes  require  at  least  six  or  seven  days'  life  in  water 
before  they  reach  maturity;  that  adult  mosquitoes  may  live 
for  months  even  in  captivity,  hibernating  in  cold  climates  and 
resisting  severe  frost  or  severe  heat;  that  where  mosquitoes 
abound  in  a  house  larvae  may  usually  be  found  within  a  short 
distance  and  that  in  the  great  majority  of  cases,  especially  in 
towTis,  almost  every  house  breeds  its  own  mosquitoes  in  its 
back  yards  or  in  puddles  and  drains  in  the  streets  close  by. 
If  these  facts  are  true  the  object  of  a  mosquito  brigade  should 
be  not  to  exterminate  mosquitoes  in  any  entire  continent  but 
in  the  town  in  which  we  live  and  in  its  suburbs.  This  involves 
not  killing  every  mosquito  even  in  this  town  but  destroying 
as  many  as  possible,  and  above  all,  preventing  mosquitoes 
from  breeding  in  the  town  itself. 

To  accomplish  these  ends  by  concerted  action,  houses,  back 
yards  and  gardens  should  be  cleared  of  all  rubbish,  cisterns 
and  tubs  containing  larvae  should  be  emptied  and  the  larvae 
destroyed.  Pools,  ditches,  wells  and  puddles  should  be  drained 
or  filled  up,  and,  if  nothing  more  can  be  done,  larvfe  should  be 
destroyed  periodically  with  oil  or  by  brushing  them  out  viath 
brooms  or  by  other  means.  The  motto  should  be,  no  stagnant 
water.  Very  sensible  directions  follow  for  the  organization 
of  mosquito  brigades  and  for  destroying  the  malarial  organisms 
both  within  and  without  the  animal  body. 

The  book  is  capitally  written  in  a  vein  of  genial  cynicism 
born  of  ineffectual  effort  to  get  municipalities  to  act  promptly 
and  efficiently  in  sanitary  matters.  It  should  be  widely  circu- 
lated and  mosquito  brigades  should  be  established  in  every 
town.  The  author's  remarks  upon  Koch's  suggestion  to  cin- 
chonize  whole  communities  to  destroy  the  malarial  organisms 
already  present  in  the  human  body  seem  very  sensible.  He 
regards  such  a  proceeding  unwise  and  unnecessarily  expensive. 

Typhoid   Fever  and   Typhus   Fever.       By   Dr.   H.    Curschmann, 

Professor  of  Medicine.  Leipzig.     Edited  with  additions  by 

William    Osler,    M.  D.      (Philadelphia    and    London:    W.    B. 

Saunders  &  Co.,  1901.) 

This  is  the  first  volume  to  be  published  of  the  English  trans- 


lation of  Nothnagel's  System  of  Practical  Medicine.  It  is  not 
necessary  to  say  how  much  this  will  be  welcomed.  To  many 
of  the  profession  a  foreign  treatise  is  in  very  fact  a  sealed 
book.  To  those  familiar  with  German  medicine  there  is  no 
need  of  reference  to  the  position  of  Professor  Curschmann. 
He  is  a  recognized  authority.  In  the  editing  of  this  volume 
Dr.  Osier  has  drawn  largely  from  his  own  experience  of  typhoid 
fever,  specially  from  his  service  in  this  hospital,  where,  under 
his  direction,  the  disease  has  been  sj'stematically  studied. 
Where  new  material  has  been  added  this  has  been  done  so  that 
it  reads  with  the  original  text.  The  advantage  of  this  must 
be  at  once  evident  on  reading  the  book,  and  it  is  to  be  hoped 
that  the  editors  of  the  other  volumes  will  do  likewise.  The 
translation  is  good  and  the  text  reads  smoothly  and  well. 

About  three-quarters  of  the  work  is  given  to  typhoid  fever 
and  the  remainder  to  typhus  fever.  The  discussion  of  typhoid 
fever  opens  with  a  section  on  the  etiology.  This  is  complete 
and  as  elsewhere  there  is  satisfactory  description  of  the  bac- 
teriology. Attention  is  to  be  drawn  to  the  summing  up  of  the 
main  points  in  the  form  of  conclusions  at  the  end  of  the  sec- 
tion. This  gives  in  less  than  two  pages  more  about  the  disease 
than  could  be  considered  possible.  It  must  be  read  to  be 
appreciated.  Following  this  is  the  section  on  pathology,  which 
includes  both  the  post-mortem  findings  and  the  clinical  feat- 
ures. Here  again  attention  must  be  drawn  to  an  admirable 
general  description  of  the  disease  which  opens  the  section. 
In  less  than  eight  pages  is  given  a  picture  of  the  disease  not 
surpassed  anywhere.  One  wishes  that  there  were  more  medi- 
cal writers  who  had  this  power  of  saying  much  in  few  words. 
The  post-mortem  findings  are  described  fully  and  the  author 
then  takes  up  the  symptoms  and  complications.  To  these  of 
necessity  a  large  space  is  given.  It  is  not  possible  to  note 
the  divisions  in  detail,  but  those  dealing  with  haemorrhage 
and  intestinal  perforation  are  specially  worthy  of  note.  The 
question  of  the  early  diagnosis  of  perforation  is  discussed 
fully.  The  importance  of  an  accurate  knowledge  of  this  com- 
plication can  not  be  overestimated.  The  author  lays  special 
stress,  and  rightly  so,  on  the  importance  of  abdominal  pain  in 
this  connection.  Attention  may  also  be  called  to  the  descrip- 
tion of  the  features  in  the  nervous  system.  But  there  are 
so  many  sections  which  are  worthy  of  notice  that  choice  is 
difficult. 

Under  treatment,  the  author  speaks,  of  course,  for  the  use 
of  baths.  We  are  glad  to  note  that  he  considers  the  use  of 
water  at  a  temperature  lower  than  70°  rarely  necessary  and 
advises  usually  water  at  a  temperature  of  78°.  This  coincides 
with  the  experience  of  this  clinic  where  the  ordinary  bath 
temperature  is  75°  or  80°.  He  uses  but  few  drugs  and  these 
usually  quinine,  antipyrine  and  phenacetine,  vsdth  a  preference 
for  the  first  named. 

The  same  excellent  features  are  found  in  the  discussion  of 
typhus  fever.  Throughout  the  whole  work  there  is  so  much 
that  is  admirable  that  selection  is  not  easily  made.  It  is  to  be 
commended  most  highly  and  should  be  read  by  every  student 
of  the  diseases  of  which  it  treats. 

A  Text-Book  of  Diseases  of  Women.    By  Charles  B.  Penrose, 
M.  D.,    Ph.  D.,    formerly    Professor    of    Gynecology    in    the 
University     of     Pennsylvania.      Fourth     Edition,     Revised. 
Octavo     volume     of     539     pages,     handsomely     illustrated. 
(Philadelphia  and  London:  W.  B.  Saunders  &  Co.,  1901.) 
A  full  review  of  the  first  edition  of  this  work  appeared  in 
the  Bulletin,  Volume  IX.     The  third  edition  contains  an  inter- 
esting synopsis  of  the  author's  experience  in  310  cases  of  sus- 
pension of  the  uterus,  in  211  cases  of  which  he  has  been  able 
to  follow  the  subsequent  history.     Several  of  the  illustrations 


96 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[No.  133. 


of  cancer  of  the  uterus  have  been  replaced  by  better  ones 
and  the  danger  of  transplantation  of  cancer  cells  into  healthy 
tissue  during  an  operation  is  pointed  out.  Werder's  operation 
is  also  described.  A  paragraph  on  senile  endometritis  has 
been  added.  Several  excellent  illustrations  of  tubal  preg- 
nancy have  been  adopted  from  Kelly's  Gynaecology  and  a 
good  illustration  of  a  corpus  luteum  cyst  has  been  incorpor- 
ated. Primary  carcinoma  of  the  ovary  is  granted  a  more 
lengthy  consideration.  We  are  very  glad  to  see  the  use 
of  rubber  gloves  recommended  in  abdominal  operations  but 
surprised  to  learn  that  catgut  should  be  avoided  "  within 
the  peritoneal  cavity,"  particularly  since  we  now  have  such 
sure  methods  of  sterilization  as  have  been  i^roved  by  bacterio- 
logical examination.  We  also  regret  to  see  the  glass  drainage 
tube,  now  a  relic  of  the  past,  advocated.  On  page  507,  under 
the  heading  of  Marsupialization,  we  are  told  that  in  some 
cases  where  the  cyst  is  densely  adherent  it  should  be  evacuated 


and  brought  to  the  abdominal  incision.  "  Vegetations,  etc., 
should  be  removed  from  the  interior  of  the  cyst  with  the 
fingers.  The  opening  in  the  cyst  should  then  be  attached  to 
the  lower  angle  of  the  abdominal  incision."  It  is  now  well 
known  that  the  walls  of  ovarian  cysts  are  composed  of 
lamellEe  of  connective  tissue  and  that  the  inner  or  secreting 
layers  may  be  peeled  off,  leaving  merely  the  outer  shell  of 
connective  tissue  with  its  surrounding  adhesions.  The  cavity 
remaining,  in  favorable  cases  can  be  obliterated  with  catgut 
or,  if  necessary,  it  may  be  drained  for  a  short  time.  The 
secreting  cyst  surface  is  thus  removed  at  once  and  not  left 
in  situ  as  the  author  advises.  In  conclusion  we  can  merely 
repeat  what  was  said  of  the  first  edition,  the  illustrations  both 
of  the  gross  and  microscopical  specimens  are  well  executed 
and  the  text  concise  and  clear.  The  book  was  written  for 
students  and  to  them  it  can  be  recommended  as  one  of  the 
best  we  possess.  T.  S.  C. 
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THE  EFFECT  OF  CERTAIN  POISONS  ON  INORGANIC  FERMENTS. 

By  Harhy  C.  Jones,  Ph.  D. 

Assuciate  Prufessor  of  Pliyaical  Chcinistry,  in  The  Jolins  llupliiiis  Unircrgitij. 


A  brief  review  of  the  work  of  Bredig  and  his  pupils  on 
Inorganic  Ferments  has  already  appeared  in  this  Bulletin.' 
This  work  has  been  continued  and  some  striking  relations 
between  the  inorganic  ferments  and  certain  enzymes  have 
been  established. 

The  inorganic  ferments  in  question  arc  finely  divided 
metals,  such  as  platinum,  gold,  silver,  cadmium,  etc.  The 
metals  are  obtained  in  the  finely  divided  condition  by  dipping 
bars  of  the  metal  in  question  into  pure  water,  and  passing  a 
heavy  electric  current  from  one  bar  to  the  other  through 
the  water.  The  metal  under  these  conditions  is  torn  off  in 
a  state  of  such  fine  division  that  it  remains  suspended  in 
the  water  in  the  form  of  a  solution.  Indeed,  the  metal  is  in 
such  a  state  of  division  that  the  most  powerful  microscope 
fails  to  reveal  any  heterogeneity  when  a  drop  of  the  solution 
is  brought  beneath  it.  From  this  it  might  be  concluded  that 
these  soliitions  of  the  metals  are  true  solutions.  Such,  how- 
ever, is  not  the  case.  True  solutions  heeze  lower  than  the 
pure  solvent,  have  less  vapor-tcnsion  or  boil  higher  than  the 


1  The  Johns  Hopkins  Hospital  Bulletin  No.  114,  September  1000,  p.  334. 


pure  solvent,  and  exert  osmotic  pressure.  The  solutions  in 
question  of  the  metals  have  none  of  these  properties.  They 
have  the  same  freezing-point,  the  same  vapor-tension  or 
boiling-point  as  the  pure  solvent,  and  do  not  exert  any. 
osmotic  pressure.  To  distinguish  these  solutions  of  the 
metals  from  true  solutions  they  have  been  termed  pseudo- 
solutions  or  colloidal  sohdions. 

These  are  in  no  sense  a  new  class  of  solutions.  Examples 
of  colloidal  solutions  have  long  been  known.  Solutions  of 
starch,  albumen  and  the  like  are  as  truly  colloidal  solutions 
as  those  of  the  metals  in  question.  The  solutions  of  the 
metals,  however,  have  certain  remarkable  properties  which 
seem  to  resemble  in  many  respects  the  properties  of  the  or- 
ganic ferments.  Some  of  these  were  referred  to  in  the  ear- 
lier review.  It  was  noted  that  a  colloidal  solution  of  plati- 
num accelerates  the  oxidation  of  alcohol  to  acetic  acid  in 
the  presence  of  the  oxygen  of  the  air,  as  well  as  the  organic 
ferment  mycoderma  aceti. 

Finely  divided  iridium  decomposes  calcium  formate  into 
calcium  carbonate,  carbon  dioxide  and  hydrogen  in  the  same 
manner  as  certain  bacteria. 


98 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  134. 


The  analogy  between  the  action  of  the  finely  divided 
metals  and  ferments  was  not  limited  to  fermentation  proper, 
oxidation,  etc.;  but  held  also  for  diastatic  phenomena  such 
as  the  inversion  of  cane  sugar.  The  finely  divided  metals 
effected  the  inversion  of  cane  sugar  in  a  manner  which  was 
strictly  analogous  to  the  action  of  invertase. 

Again,  hydrogen  lUoxide  was  decomposed  into  water  and 
o.xygen  in  exactly  the  same  manner  by  the  colloidal  solutions 
of  the  metals  as  by  the  ferments  in  the  blood. 

Many  relations  similar  to  the  above  were  pointed  out  by 
Bredig  and  von  Berneclv,"  in  the  first  communication  on  this 
subject.  These  relations  are,  however,  purely  qualitative, 
and  alone  are  entirely  insufficient  to  establish  any  deep- 
seated  connection  between  the  action  of  the  finely  divided 
metals  on  the  one  hand,  and  organic  ferments  on  the  other. 

The  first  investigation  was  a  quantitative  study  of  the 
action  of  the  colloidal  solutions  of  the  metals  as  compared 
with  the  action  of  organic  ferments.  As  this  has  already 
been  reviewed,  a  brief  reference  to  the  conclusions  reached  by 
Bredig  and  von  Berneck  is  sufiicient. 

It  was  shown  in  the  first  place  that  very  small  amounts  of 
metal  can  effect  the  decomposition  of  enormous  quantities  of 
hydrogen  dioxide,  just  as  very  small  amounts  of  organic  fer- 
ments can  effect  relatively  large  transformations.  Tliis 
analogy  is,  however,  not  necessarily  very  striking. 

It  was  then  shown  that  the  finely  divided  metals  do  not 
enter  into  the  reaction  which  they  effect.  The  method  by 
which  this  was  proved  was  considered  at  sufficient  length  in 
the  earlier  review.' 

Substances  which  behave  in  this  manner,  i.  e.,  act  by 
means  of  their  surface  alone  w'ithout  entering  into  the  reac- 
tion, are  known  as  Catalyzers  and  such  reactions  are  termed 
catalytic.  The  collodial  solutions  of  the  metals,  then,  act 
catalytically.  It  is  also  well  known  that  enzymes  act  cata- 
lytically.  They  do  not  enter  into  the  reaction  as  such,  but 
act  sunply  by  contact  through  their  surface. 

This  analogy  between  the  action  of  the  colloidal  metals 
and  the  enzymes  is  much  closer  than  that  first  referred  to, 
■and  makes  it  probable  that  the  relations  between  the  two  are 
really  deep-seated.  There  is,  however,  a  relation  far  more 
striking  than  either  of  those  considered  above. 

It  is  well  known  that  the  enzymes  are  very  sensitive  to 
certain  substances,  which,  in  infinitesimal  quantities,  may 
retard  or  entirely  prevent  their  action.  Thus,  hydrocyanic 
acid,  carbon  bisulphide,  hydrogen  sulphide,  and  the  like, 
when  present  in  mere  traces,  may  interfere  seriously  with 
the  action  of  certain  ferments.  It  has  been  shown  that  the 
merest  trace  of  substances  like  the  above  may  seriously  inter- 
fere with  the  action  of  the  colloidal  solutions  of  the  metals- 
may  poison  the  finely  divided  metals.  It  is  with  this  sub- 
ject that  the  present  review  has  to  deal  directly. 

In  their  first  paper  certain  qualitative  observations  were 
made  by  Bredig  and  von  Berneck  on  the  poisonous  action 
of  a  few  substances  on  colloidal  solutions  of  platinum.    This 

sztscbr.  phys.  Chem.  31,  258,  (1899.) 
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subject  has  subsequently  been  studied  quantitatively  by 
Bredig  and  Ikeda.'  They  have  worked  with  colloidal  solu- 
tions of  platinum,  and  have  studied  the  rate  at  which  these 
decompose  hydrogen  dioxide.  Solutions  of  certain  poisons 
of  different  concentrations  were  added  to  the  colloidal  solu- 
tion of  platinum,  and  the  rate  determined  at  which  the  col- 
loidal solution,  after  it  had  been  poisoned,  decomposed 
hydrogen  dioxide. 

The  velocity  of  tlie  decomposition  was  found  to  diminish 
when  the  poison  had  been  added  to  the  colloidal  solution, 
and  the  amount  of  diminution  depended  upon  the  amount 
of  poison  present.  The  diminution  in  the  velocity  was 
worked  out  numerically,  but  the  results  can  be  seen  most 
readily  by  means  of  curves. 

Fig.  1  represents  the  results  obtained  with  hydrocyanic 
acid  as  the  poison.  The  abscissa  represents  the  time  dur- 
ing which  the  reaction  has  proceeded.     The  ordinate,  log 
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Fu;.  1. — Htdkocyanic  Acid. 

T  A 

—^,  is  really  log  ,  in  which  A  is  the  amount  of  the  hv- 

T  '  •'     "    A  —  X  ' 

drogen  dioxide  originally  present  and  x  the  amount  decom- 
posed. Without  going  more  fully  into  this  expression  it 
may  be  stated  that  it  is  obtained  by  integrating  the  equa- 
tion for  a  first  order  reaction  derived  from  the  law  of  mass 
action. 

The  concentration  of  the  colloidal  solution  oC  platinum 
which  was  used,  C,.i,  contained  0.0000103  of  a  gram-atomic 
weight  per  litre.  The  concentration  of  the  hydrocyanic  acid 
which  was  employed,  Cc»a,  expresses  the  number  of  gram- 
molecules  of  the  acid  in  a  litre  of  the  solution. 

Curve  1  represents  the  reaction  when  no  poison  is  pres- 
ent. Curves  2  to  7  represent  the  reactions  when  increas- 
ing amounts  of  the  poison  were  present.  Take  curve  5. 
Here  the  reaction  velocity  has  been  reduced  to  about  one- 
half,  and  this  has  been  effected  by  a  solution  of  hydrocyanic 
acid   containing   one  gram-molecular   trcif/ht   in    iiuo   miUion 


'Ztschr.  phys.  Chem.  37,  1,  (1901.) 


May,  1902.] 


JOHNS   HOPKINS    HOSPITAL    BULLETIN. 


99 


litres.  Such  a  solution  contains  in  a  litre  only  O.OIJ:  milli- 
grams of  hydrocyanic  acid,  and  yet  is  capable  of  diminishing 
the  action  of  the  colloidal  platinum  to  one-half. 

Curves  4,  3  and  2  represent  decreasing  amounts  of  the 
poison  as  expressed  by  the  values  of  C.  Curve  2  represents 
the  effect  of  a  solution  of  hydrocyanic  acid  so  dilute  that  it 
contains  one  gram-molecular  weight  in  twenty  million  litres  of 
the  solution;  and  at  such  inconceivable  dilutions  the  action 
of  the  platinum  is  considerably  lessened. 

It  has  been  found  that  the  action  of  the  enzymes  in  the 
blood  in  decomposing  hydrogen  dioxide  is  very  appreciably 
lessened  by  the  addition  of  a  solution  of  hydrocyanic  acid 
containing  0.002  milligrams  in  a  litre. 

A  careful  examination  of  the  ciarves  brings  out  another 
very  interesting  relation.     The  curves  for  the  most  dilute 
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Fill.  3. — CvANociEN  Iodide. 

solutions  of  hydrocyanic  acid  are  convex  to  the  abscissa 
from  the  very  origin.  This  means  that  the  poison  is  having 
less  and  less  effect  as  the  time  increases — the  colloidal  solu- 
tion of  the  platinum  is  recovering  from  the  poison. 

Where  the  solution  of  the  hydrocyanic  acid  is  stronger 
(curves  5,  G  and  7)  the  curve  is  at  first  concave  to  the  ab- 
scissa,, and  becomes  convex  only  after  a  much  longer  time 
has  elapsed.  While  the  curve  is  concave  to  the  abscissa  the 
action  of  the  poison  is  increasing,  and  the  ])latinum  begins 
to  recover  from  the  effect  of  the  poison  only  after  a  much 
longer  interval  of  time. 

Similarly,  it  has  been  shown  that  the  enzyme.-;  in  the  blood 
and  ferments  can  recover  from  the  poisonous  action  of  min- 
ute traces  of  hydrocyanic  acid. 

It  is  pointed  out  that  both  of  these  effects  are  probably 
due  to  the  oxidation  of  the  hydrocyanic  acid  in  the  solu- 
tion. 

A  more  violent  poison  than  hydrocyanic  acid  is  cyanogen 
iodide.  The  results  obtained  with  this  substance  are  shown 
in  Fig.  2. 


Curve  1  represents  the  reaction  when  none  of  the  poison 
is  present.  Curves  2  to  11  represent  the  results  with  in- 
creasing amounts  of  the  poison.  When  the  concentration  of 
the  poison  is  such  that  a  gram-molecular  weight  is  contained 
in  forty  million  litres  of  the  solution,  the  action  of  the  plati- 
num is  very  appreciably  diminished.  The  diminution  in  the; 
velocity  of  the  reaction  is  increased  as  the  concentration  of 
the  poison  becomes  greater  and  greater.  When  the  poison 
has  acquired  a  concentration  of  a  gram-molecular  weight  in 
about  thirteen  million  litres,  the  velocity  of  the  reaction  is 
reduced  to  one-half. 

These  curves  show  that  the  colloidal  solution  of  platinum 
can  recover  also  from  the  poisonous  action  of  cyanogen 
iodide,  provided  the  poison  is  not  too  concentrated.  If  the 
dilution  is  greater  than  a  gram-molecular  weight  in  a  mil- 
lion litres  (curves  2  to  6)  the  platinum  can  recover  in  part 
from  the  effect  of  the  poison,  as  is  shown  by  the  curves  be- 
coming convex  to  the  abscissa.  If  the  concentration  is 
greater  than  one  million  litres  the  curves  remain  concave  to 
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the  abscissa,  which  means  that  the  colloidal  solution  cannot 
recover  from  the  effect  of  the  poison. 

It  should  be  noted  that  cyanogen  iodide  is  one  of  the 
strongest  poisons  toward  blood  and  protoplasm  in  general. 

The  effect  of  one  other  poison  will  be  taken  up,  since  it 
represents  the  case  where  the  colloidal  solution  cannot  re- 
cover at  all  from  the  poisonous  effects.  This  poison  is  iodine. 
The  results  obtained  are  shown  in  Fig.  3.  From  what  has 
already  been  said  concerning  the  curves  in  Figs.  1  and  2, 
the  curves  in  Fig.  3  are  self-explanatory.  It  will  be  ob- 
served that  none  of  the  curves  become  convex  to  the  abscissa, 
which  means  that  no  matter  how  dilute  the  ]i<)ison,  pro- 
vided that  it  is  sufficiently  concentrated  to  have  any  appre- 
ciable effect,  the  platinum  cannot  recover  from  its  inlluence. 

The  curves  show  also  that  iodine  is  a  jiowerful  poison  on 
the  colloidal  metal,  and  it  is  known  to  be  an  intense  liloml 
poison. 

In  a  manner  exarlly  anahigous  to  that  described  above, 
Bredig  and  Ikeda  have  studied  the  poisonous  acliim  of 
about  thirty  substances  on  cdlloidal  solutions  of  ]ilatinum. 
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The  strongest  poisons  in  addition  to  those  described  above 
are  mercuric  eliloride,  hydrogen  suljDhido,  sodium  thiosul- 
phate,  carbon  monoxide,  phosphorus,  phosphene,  arseue, 
mercuric  cyanide  and  carbon  bisulphide.  From  tlie  effect  of 
some  of  these  substances  tlic  pktiuum  was  able  to  recover, 
as  in  the  cases  of  liydrocyanic  acid  and  cyanogen  iodide, 
while  the  action  of  others  remained  permanent  as  with 
iodine.  Among  the  substances  which  are  less  poisonous  to 
tlie  platinum  are  aniline,  hydroxylamine,  bromine,  hydro- 
chloric acid,  oxalic  acid,  amylnitrite,  arsenious  acid,  sodimn 
sulphite,  and  ammonium  chloride. 

The  weak  poisons  are;  phosphorous  acid,  sodium  nitrite, 
nitrous  acid,  pyrogallol,  nitrobenzene,  ammonium  fluoride, 
etc. 

A  few  substances  were  found  to  be  nearly  neutral  in  their 
action,  such  as  potassium  chlorate,  ethyl  alcohol,  amyl  alco- 
hol, ether,  glycerol,  oil  of  turpentine,  and  chloroform; 
while  formic  acid,  hydrazine,  and  dilute  nitric  acid  increased 
the  activity  of  the  colloidal  platinum  in  breaking  down  hy- 
drogen dioxide. 

At  the  close  of  their  paper  Bredig  and  Ikeda  compared 
the  action  of  a  number  of  substances  on  the  power  of  col- 
loidal platinum  on  the  one  hand,  and  of  blood  on  the  other, 
to  break  down  hydrogen  dioxide.  Their  results  are  given  in 
(he  following  table: 

RETARDATION  OF  THE  CATALYTIC    DECOMPOSITION    OF  11,0,. 

BY    HI.OOD.  BY  COLLOIDAL  PLATINUM. 

Hydrogen   Siilpliicie. .  .No  catalysis.  Catalysis  very 

strongly  retarded. 

Iodine Catalysis    very    strongly  Catalysis  very 

retarded.  strongly  retarded. 

Mercuric  Chloride. . .  .Catalysis  almost  entirely  Catalysis  very 

prevented.  strongly  retarded. 

Mercuric  Cyanide Catalysis  very  consider-  Catalysis  very 

ably  weakened.  strongly  retarded. 

Hydrocyanic  Acid  ...  .Catalysis   very  consider-  Catalysis  very 

ably  weakened.  strongly  retarded. 

Hydroxylamine Catalysis     entirely    pre-  Catalysis  strongly 

vented.  retarded. 

Amyl  Nitrate Catalysis      strongly     re-  Catalysis  strongly 

tarded.  retarded. 

Nitrobenzene Catalysis         appreciably  Catalysis  slightly 

weakened.  weakened. 

Pyrogallol Catalysis  not  lessened.  Catalysis  slightly 

lessened. 

Arsenious  Acid Catalysis     inappreciably  Catalysis  slightly 

lessened.  lessened. 


BY   BLOOD.  BY  COLLOIDAL  PLATINUM. 

Potassium  Chlorate. .  .Catalysis  slightly      de-       Catalysis  not  de- 
creased, creased. 

Aniline Catalysis  strongly      in-       Catalysis  consider- 

creased.  ably  decreased. 

That  there  is  a  general  agreement  between  the  action  of 
poisons  on  organic  and  inorganic  ferments  is  unmistakable 
from  the  above  results.  Certain  differences,  however,  mani- 
fest themselves  as  in  the  case  of  aniline,  and  it  is  impossible 
to  say  at  present  what  these  mean. 

An  impartial  examination,  however,  of  all  the  evidence 
bearing  upon  the  relation  between  organic  and  inorganic 
ferments  will  certainly  lead  to  the  conclusion  that  these 
analogies  are  not  accidental.  The  state  of  mind  of  Bredig 
on  this  whole  problem  can  be  seen  best  by  quoting  the  fol- 
lowing paragraphs  from  his  monograph  on  this  subject: 

"  All  these  facts  point  to  an  unmistakable  analogy  be- 
tween the  contact  actions  in  the  inorganic  world,  and  the  ac- 
tions of  ferments  in  the  organic  world.  As  in  the  case  of 
my  colloidal  catalyzers,  we  are  dealing  with  reactions  in 
which  enormously  developed  surfaces  are  involved,  so  is  it 
probable  that  the  same  condition  obtains  in  the  actions  of 
ferments,  enzymes,  blood  corpuscles,  and  oxidizing  and  cata- 
lyzing organic  substances.  We  see,  therefore,  that  the  or- 
ganism develops  its  enormous  surfaces  in  the  tissues  and 
colloidal  ferments  not  only  because  it  requires  osmotic  pro- 
cesses, but  on  account  of  the  very  great  catalytic  activity  of 
such  surfaces.  If,  as  Boltzmann  says,  the  war  for  existence 
which  living  matter  must  wage  is  a  war  about  free  energy, 
certainly,  of  all  the  forms  of  free  energy  the  free  eneniy  of 
surface  is  the  most  important  for  the  organism. 

"  In  conclusion,  I  need  scarcely  state  that  I  do  not  main- 
tain that  there  is  any  mysterious  identity  between  the  metals 
and  the  enzymes.  But  without  exaggerating  the  over- 
whelmingly large  number  of  analogies,  we  are  compelled  to 
regard  the  colloidal  solutions  of  the  metals,  in  many  rela- 
tions at  least,  as  inorganic  models  of  tlie  organic  enzymes." 

The  author  would  refer  the  action  of  the  colloidal  solu- 
tions of  the  metals,  the  enzymes,  and  catalysis  generally  to 
the  surface  energy  possessed  by  these  substances.  We  are 
thus  led  one  step  nearer  to  the  solution  of  the  nature  of 
catalysis,  Mdiich  underlies  so  many  of  the  processes  of  living 
as  well  as  dead  matter. 


GREEK  IN  MEDICINE. 

Bt  Achilles  Eose,  M.  D.,  Ncw^  York. 


The  subject  which  I  have  the  honor  to  place  before  you  is 
as  important  as  it  is  fascinating.  Eloquence  I  have  none: 
fortunately  for  me  no  eloquence  is  required  to  excite  your 
interest  in  the  cause  I  am  pleading. 

The  significance  of  Greek  in  Medicine  can  only  be  apprc- 

'Read  before  the  Book  and  Journal  Club,  Baltimore,  Feb.  I'.l,  VM'.'. 


ciated  when  we  know  the  compk'te  history,  or  at  least  cer- 
tain facts  of  the  complete  history,  of  the  Greek  language. 
Our  schools  give  us  only  a  fragment  of  this  history,  because 
our  schoolmasters,  our  college  professors,  know  only  a  frag- 
ment of  the  Greek  language;  of  its  history  they  know  still 
less. 
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The  history  of  ancient  Greek  literature  even  is  not  the 
history  of  ancient  Greek  langiiage,  for  that  part  of  the  an- 
cient Greek  literature  which  has  been  transmitted  to  us 
through  the  classical  writers  is  an  artistic  product  beginning 
with  Homer  and  ending  with  the  end  of  paganism.  This  ar- 
tistic product  was  not  the  language  really  spoken. 

Ancient  Greek  language  begins  with  the  origin  of  the 
(Jreek  race  and  extends  to  the  present  day. 

Greek  is  the  oldest  of  all  the  living  languages  of  civilized 
nations.  From  the  classical  period  of  the  Attic  orators 
down  to  the  present  day  it  forms  an  unbroken  continuation 
•of  classical  Attic. 

We  shafl  see  how  Byzantine  and  Mediaeval  Greek,  or  Mid- 
dle Greek  as  it  is  called,  thus  far  have  received  but  little  at- 
tention; they  have,  as  a  rule,  not  met  with  any  sympathetic 
interest  on  the  part  of  the  classical  students.  These  phases 
of  the  language  have  on  the  contrary  been  branded  with 
unmerited  reproach  and  scorn,  and  the  Greek  spoken  at  the 
present  time  is  made  the  object  of  ridicule  and  discredit, 
even  by  men  othenvise  of  learning,  who  have  no  idea  of  living 
Greek  and  who  repeat  only  what  they  know  from  hearsay, 
•or  what  they  have  read  in  papers  and  periodicals  written  in 
an  inimical  spirit  towards  Greece. 

In  the  middle  of  the  fifteenth  century,  after  the  fall  of 
Constantinople,  Greek  fugitives  came  to  all  parts  of  Europe ; 
and  it  was  they  who  introduced  the  study  of  Greek  and  laid 
the  foundation  of  the  "  Western "  school.  The  first  act  of 
this  school,  still  in  its  infancy,  was  to  do  away  with  the  tra- 
ditional pronunciation  and  then  to  declare  Greek  a  dead 
language. 

They  cut  o£E  all  direct  connection  between  the  verbal  and 
the  written  tradition  of  Greek.  At  this  time  the  study  of 
philology  in  regard  to  Greek  became  unscientific  and  has 
remained  so  ever  since,  for  the  study  of  a  language  like  the 
■Greek  must  not  confine  itself  to  WTitten  tradition.  Only  the 
study  of  the  two  forms  of  tradition  in  connection  with  each 
other  renders  possible  a  scientific  understanding  of  the  old 
phase  as  well  as  of  the  new;  the  two  forms  of  tradition  in- 
fluence each  other.  One  of  the  influences  is  that  of  the 
older  monuments  of  literature  upon  the  later  phases  of  the 
language,  and  this  influence  is  the  greater  the  more  the  old 
literature  is  manifold,  and  the  more  diligently  it  is  studied 
by  the  descendants. 

With  the  close  of  the  6th  century  B.  C.  the  dialect  of  the 
Athenians,  the  so-called  Attic,  prevailed  over  all  other  sister 
dialects,  an3  eventually  absorbed  them.  It  was  the  Attic, 
because  Athens,  particularly  after  the  Persian  wars,  rose  to 
absolute  dominion  over  all  other  Greek  communities,  and 
Anally  became  the  metropolis  of  all  Greek  races. 

There  has  never  existed  a  language  which  permitted 
greater  distinction  of  expression  or  style  than  the  Attic. 
To  spealc  and  to  write  Attic  was,  on  account  of  its  richness, 
as  easy  as  it  was  difficult  to  do  so  with  elegance.  In  speak- 
ing of  Attic,  therefore,  we  must  not  infer  that  all  Athenians 
and  Atticized  Greeks  wrote  and  spoke  the  classical  Attic 
portrayed  in  the  classical  literature.     We  have  to  take  into 


account,  as  is  shown  by  force  of  logic,  by  historical  investi- 
gation, by  modern  analogies  and  by  daily  experience,  that  it 
is  an  indisputable  fact  that  no  writer  uses  the  same  diction, 
both  in  writing  and  in  every-day  speaking.  Every  Greek  at 
present,  for  instance,  is  at  liberty  to  use  the  colloquial  lan- 
guage or  even  his  own  dialect  in  every-day  intercourse;  but 
when  he  proceeds  to  commit  his  thoughts  to  paper  he  is  com- 
pelled to  follow  the  Attic  grammar — the  style,  as  a  matter 
of  course,  varies  with  the  degree  of  individual  education  of 
the  writer.  The  colloquial  speech,  therefore,  is  hardly  pre- 
sented in  literature.  It  never  attained  recognition  or  favor 
among  the  educated  writers;  on  the  contrarj',  there  has  been 
at  all  times  a  general  prejudice  against  it,  and  the  writers 
of  all  times  have  made  it  a  special  point  of  honor  and  pride 
to  make  the  least  possible  concessions  to  the  popular  vocabu- 
lary. It  is  true  that,  during  the  Turkish  rule,  attempts 
were  made  to  use  the  vulgar  language  in  literature.  Eoman 
Catholic  priests,  for  propagandist  purposes  among  the 
Greeks,  translated  the  liturgy  into  the  idiom  of  the  people. 
The  Greeks  are  especially  careful  not  to  employ  common 
language  when  they  speak  of  sacred  things.  For  these,  and 
many  more  reasons,  the  Catholic  priests  did  not  succeed. 
To  what  extent  the  whole  Greek  nation  is  opposed  to  the 
idea  of  introducing  popular  language  into  literature,  has 
been  demonstrated  again  quite  recently  by  the  events  in 
Athens  which  took  place  when  the  Queen  attempted  to  intro- 
duce a  translation  of  the  gospel  into  vulgar  Greek.  Here,  in 
New  York  at  least,  there  was  a  most  unanimous  expression 
of  horror  among  my  Greek  friends  in  regard  to  the  idea  of 
this  translation.  Eeading  the  Greek  criticisms  in  the  papers 
of  the  time  when  the  first  specimens  of  this  translation 
were  published  I  learned  how  rich  the  Greek  language  is  in 
derisive  adjectives,  for  the  papers  made  use  of  the  entire 
wealth  of  these  adjectives  against  the  translation. 

These  facts  show  how  unjust  it  is  to  draw  a  parallel  be- 
tween classical  Greek,  in  its  artistic  as  well  as  its  artificial 
form,  and  the  everyday  colloquial  Greek  of  the  masses  of  the 
present  day;  but  such  injustice  is  the  rule,  even  among 
philologists. 

The  final  subjection  of  Greece  to  the  Macedonian  rule 
ended  her  glorious  days.  At  that  time,  the  conquests  of 
Alexander  the  Great,  in  Asia  and  Egv'pt,  threw  the  East 
open  to  the  Greek  population.  Multitudes  of  Greeks  came 
to  Asia,  Egypt,  North  Africa,  Southern  Europe.  The  Greek 
language,  then  already  Atticized,  was  triimiphant  every- 
where, became  an  international  language.  The  great  mass 
of  Hellenes,  who  had  come  with  Alexander  the  Great,  were 
forced  more  and  more,  in  order  to  understand  each  other, 
to  give  up  their  provincial  idioms,  and  to  adopt  the  Attic 
dialect.  This  generalization  of  the  Attic  was  called  the 
x„ryrj,  that  is,  the  general  language.  Attic  became  xccv^, 
and  this  is  identical  with  New  Greek.  Let  us  bear  this  fact 
in  mind,  because  it  is  of  paramount  importance.  New  Greek 
originates  from  the  '■■'"■■^r;,  not  from  the  dialects.  Attic  x.n-^ij 
has  conquered  the  old  dialects.     The  inscriptions  of  the  time 
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of  Alexander  the  Great  at  first  were  partly  in  dialect  but 
finally  nothing  dialectical  remained. 

There  were  some  writers  during  the  1st  and  2nd  centuries 
of  the  Christian  era,  who  for  love  of  archaism,  tried  to  write 
the  old  dialects;  but  they  found  themselves  unable  to  do  so, 
and  committed  all  sorts  of  errors  in  their  writings.  This 
would  have  been  impossible  if  the  old  dialectical  forms  had 
still  been  alive  in  their  old  purity,  that  is,  if  they  had  been 
spoken  still. 

Then  the  balance  of  culture  and  learning  shifted  to  the 
East,  Alexandria  becoming  the  principal  centre  of  classical 
education  and  learning;  hence  this  period  is  called  the  Alex- 
andrian. 

The  Greek  population  had  settled  abroad  among  alien 
races  as  soldiers,  colonists,  tradesmen  and  the  like,  and 
formed  only  a  minority  among  the  natives  and  a  sort  of 
colonial — the  Levantine — Greek  developed,  but  whatever 
foreign  elements  had  been  introduced  at  that  time  were 
eliminated  again  in  subsequent  periods. 

During  the  Grseco-Roman  period  (150  B.  C.  to  300  A.  D.) 
the  Eomans,  instead  of  Romanizing  their  Greek  subjects 
were  Hellenized  by  them.  Whatever  Latin  words,  referring 
to  Roman  associations  and  novelties  had  been  adopted  in  a 
more  or  less  Hellenic  form  during  this  period,  were  also 
eliminated  again. 

While  thus  the  language  was  in  danger  of  adopting  foreign 
elements,  in  danger  of  comparing  unfavorably  with  the  Attic 
of  the  glorious  olden  times,  many  scholars  at  that  time,  and 
later  on  the  great  majority  of  their  successors,  endeavored 
to  check  the  progress  of  this  "  common "  tongue,  as  they 
called  it,  that  is,  the  unclassical  Greek,  and  to  revive  the 
pure  Attic.  They  were  called  the  Atticists  or  Purists.  The 
extreme  Atticists  thought  one  should  not  only  imitate 
the  old  genius,  the  right  composition  of  speech,  the  pure  and 
simple  diction  of  the  ancients,  as  was  the  teaching,  for  ex- 
ample, of  Dionysios  of  Halicamassos,  but  also  to  copy 
scrupulously  the  words  and  forms. 

The  literature  of  the  extreme  Atticists  or  at  least  the 
writings  of  these  Atticists  gives  no  picture  of  the  language 
of  their  time. 

The  writers  of  the  Graeco-Roman  period  were  1.  Atticists; 
2.  Conventional  writers  who  wrote  Attic  with  many  conces- 
sions to  the  spirit  of  the  time;  3.  The  Levantine  Group, 
represented  by  the  Asiatic  Greeks  and  Hellenized  foreigners. 
The  New  Testament  is  written  in  Levantine  Greek. 

Christianity  originated  in  Asia  Minor,  which  was  ruled  by 
Rome  but  spoke  Greek.  Christianity  sprang  up  in  the  midst 
of  the  masses,  borrowed  from  Hellenism  its  language,  and 
became  a  part  of  the  Hellenic  race  and  nature.  The  very 
founder  of  Christianity  (presumably)  and  his  apostles  (cer- 
tainly) preached  and  wrote  in  Greek.  Nothing  has  been 
more  potent  in  the  preservation  of  the  old  Greek  than  the 
influence  of  the  Church. 

When  the  Roman  Empire  was  dying  out  it  had  the  good 
fortune  to  be  absorbed  in  the  life  of  Greece  and  it  derived 
from   that  union  a  renewed   energy   which   secured  for   it 


another  millenium  of  existence  in  the  Byzantine  Empire. 
The  first  Byzantine  emperor,  Constantino  the  Great,  adopted 
the  Christian  faith  and  was  the  first  Christian  emperor. 

Until  recently  the  Byzantine  era  was  the  least  known  and 
the  most  obscure  in  the  field  of  historical  study,  the  history 
of  the  Byzantines,  of  their  Greek  and  Christian  state  over 
a  thousand  years  of  existence,  was  treated  with  great  injus- 
tice, exaggerated  severity,  and  contempt.  Two  writers  es- 
pecially, Montesquieu  and  Gibbon,  have  done  a  great  deal 
to  promulgate  error  and  injustice  in  regard  to  Byzantine 
history.  There  exists  even  at  this  present  day  no  fair  his- 
tory of  the  Byzantines  in  the  English  language.  What  ap- 
plies to  Byzantine  history  applies  likewise  to  Byzantine  lit- 
erature and  language.  The  only  collections  of  importance 
from  this  literature  were  made  in  Prance  during  the  17th 
century  under  the  auspices  of  Louis  XIV,  in  the  Corpus  His- 
toriffi  Byzantinse,  a  work  of  42  very  large  volumes  in  folio; 
and  now  the  works  of  the  Byzantine  medical  writers  are  col- 
lected and  published  under  the  editorship  of  Foustanos,  the 
editor  of  the  Greek  Medical  journal  'laT/iu.rj  llpdoSnc;  of  Syra. 
Philologists  are  accustomed  to  distinguish  ancient  Greek 
from  modern  Greek  without  considering  middle  Greek,  not- 
withstanding the  fact  that  there  is  nothing  in  modern  Greek 
which  has  not  come  from  ancient  Greek  by  way  of  middle 
Greek.  The  study  of  this  latter  phase  of  the  language  fur- 
nishes the  best  information  for  the  scientific  knowledge  of 
modern  as  well  as  of  ancient  Greek. 

Ten  years  ago  there  appeared  in  the  German  language  a 
work,  modestly  called  "  Einleitung  in  die  neugriechische 
Grammatik,"  by  G.  N.  Hatzidakis,  a  Cretan,  Professor  of 
Philology  at  the  University  of  Athens,  and  this  book  gives 
more  valuable  instruction  on  the  history  of  Greek  than  all 
the  other  books,  written  on  this  subject,  together. 

A  great  number  of  forms,  words,  and  constructions,  which, 
according  to  the  literature  of  several  ages,  one  would  be- 
lieve to  be  lost,  can  be  found  to-day  in  the  different  dialects 
spoken  in  different  parts  of  Greece.  Phenomena  which 
would  appear  to  be  modern  can  be  shown  through  these  dia- 
lects to  have  originated  in  the  oldest  times;  indeed  many 
old  phenomena  have  been  preserved  to  this  day  in  the  dia- 
lects, although  the  literature  of  the  middle  ages  and  of  mod- 
ern times  bear  no  witness  to  them.  In  view  of  these  facts, 
we  can  readily  see  that  only  a  man  like  Hatzidakis,  a  philolo- 
gist, a  native  Greek,  who  can  identify  himself  with  the  Greek 
peoples'  dialects  is  qualified  to  give  the  history  of  Greek. 

During  the  Mediseval  period  (from  1000  to  1450)  in  Greece 
proper,  a  vocabulary  of  the  feudal  reign  of  the  Franks, 
chiefly  bearing  on  chivalry  and  gallantry  was  mixed  with 
Greek,  hut  never  struck  root  in  the  Greek  language.  All 
these  foreign  words  soon  passed  into  oblivion.  Similar  con- 
siderations apply  to  the  succeeding  dominion  of  the  Vene- 
tians, whose  institutions  never  became  popular  in  Greece. 

A  striking  illustration  of  the  failure  which  attended  the 
efl'orts  of  Venice — ^the  most  civilized  and  mighty  of  all  for- 
eign rulers  in  Greece — to  assimilate  her  Greek  subjects,  may 
be  found  in  the  present  state  of  Crete.    This  island  remained 
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under  the  Venetian  dominion,  and  formed  a  dependency  of 
powerful  organization  for  an  unbroken  series  of  more  than 
450  years  (1210  to  1669),  yet  with  all  that,  hardly  any  native 
Cretan  Roman  Catholic  is  to  be  found  on  the  island,  and  the 
Cretan  vocabulary  of  to-day  does  not  preserve  fifty  words 
which  can  be  traced  directly  back  to  the  Venetian  domina- 
tion. 

It  is  hardly  necessary  to  speak  at  this  present  time  of  the 
witty  arguments  of  Fallmerayer;  they  have  no  foundation, 
and  have  been  discredited  long  ago  by  all  serious  investiga- 
tors. The  fact  is  that,  except  a  very  few  names  of  hills  ajid 
rivulets,  there  exists  not  a  single  Slav  word  in  the  Greek 
language  spoken  and  written  to-day. 

The  Greek  of  to-day  as  taught  in  the  schools  throughout 
Greece,  the  official  language  of  the  government  of  Greece  is 
pure  Attic  Greek,  as  pure  as  it  ever  was.  It  is  the  im- 
mortal Greek  in  all  its  youth  and  beauty,  free  from  foreign 
elements. 

Our  Grjeco-Latin  onomatology  is  evidence  that  our  science 
originated  in  GriBco-Eoman  antiquity  and  these  classical  lan- 
guages in  our  onomatothesia  have  given  our  science  an  inter- 
national character  and  established  a  union  of  the  different 
peoples  for  the  good  of  science. 

Our  Western  civilization  has  adopted  from  the  Greek  liter- 
ature the  really  moving  thoughts  and  the  facile  forms.  The 
school  of  Athens  formed  the  background  of  all  learned 
activity.  Homer,  Aristotle  and  Plato  have  continued  to  be, 
up  to  our  time,  the  teachers  of  mankind.  The  classical 
writers  of  Eome  were  in  their  works  a  long  way  behind  the 
Greek  authors;  indeed,  the  best  among  them  are  indebted 
to  their  Greek  antecedents  for  their  education.  The  Latin 
language  was  the  first  one  which  borrowed  from  the  Greek, 
and  the  languages  of  all  civilized  nations,  above  all  the  Ger- 
man, French  and  English,  have  done  likewise.  The  number 
of  Latin  medical  terms  is  inferior  to  the  number  of  words 
from  the  Greek,  and  medical  writers,  when  tliey  coin  new 
words,  prefer  to  borrow  from  the  Greek. 

Greek  has  been  the  international  language  of  the  world, 
and  Virchow,  in  his  inaugural  address  as  rector  of  the  Uni- 
versity of  Berlin,  said  that  it  was  from  the  beginning  a  weak 
side  of  the  humanistic  educational  institutions  to  favor  Latin 
as  the  international  language  of  scholars. 

But  we  will  not  dwell  to-night  on  Latin,  nor  shall  I  speak 
of  Greek  as  the  international  language  for  scholars.  I  shall 
confine  myself  to  speaking  of  Greek  in  medicine,  and  to 
this  end  I  may  be  permitted  to  say  first  a  few  words  on  our 
onomatology  in  general. 

Twenty  years  ago,  in  an  article  which  appeared  in  the 
Berliner  Klinische  Wochenschrift,  Virchow  said:  "Is  it  not 
justifiable  at  the  present  time  to  remind  the  physicians  that 
they  should  use  all  possible  exertion  to  show  their  scientific 
training  in  all,  even  in  apparently  small  things?  Is  it  not 
the  first  characteristic  of  a  man  of  science  that  he  should 
understand  how  to  employ  the  language  of  science?  The 
first  thing  by  which  the  expert  demonstrates  his  qualifica- 
tion is  the  correct  use  of  technical  terms;    this  specially 


causes  respect  for  him,  and  nothing  more  enhances  his  util- 
ity ";  and  he  closes  his  remarks  with  the  wish  that  his  views 
might  be  generally  adopted. 

If  we  address  this  admonition  to  the  medical  profession 
at  large  we  shall  have  to  say:  Would  it  not  be  justifiable  at 
the  present  time  to  remind  the  profession  to  prove  our 
science  by  establishing  a  scientific  onomatology? 

The  incorrectness  of  many  of  our  medical  terms  cannot 
he  denied,  but  the  extent  of  this  incorrectness  is  larger  than 
most  of  us  have  ever  conceived;  the  evil  is  increasing  every 
day,  and  the  remedies  thus  far  suggested  have  only  brought 
confusion;  they  are  not,  and  have  not  been,  taken  seriously; 
they  have  only  brought  discredit. 

Hyrtl,  who  was  without  doubt  the  best  classical  scholar 
among  the  medical  men  of  his  time,  gave  us  a  work  entitled 
Onomatologia  Anatomica,  in  which  he  exposed  a  great  num- 
ber of  terms  as  being  incorrect,  ridiculous,  absurd,  and,  hence, 
unscientific;  but  he  says  quite  modestly:  "The  idea  of  re- 
forming the  anatomical  language  could  not  enter  my  mind. 
To  this  end  is  required  a  committee  of  anatomists,  selected 
ad  hoc,  who  are  at  the  same  time  linguists,  and  as  coopera- 
tors,  philologists,  an  Academia  della  Crusca  Anatomica.  I 
merely  had  the  intention  of  demonstrating  to  those  who  will 
take  the  pains  to  read  this  book  the  necessity  of  reform." 

It  may  appear  audacious  and  impious  on  my  part  when  I 
say:  with  all  his  classical  training,  Hyrtl  himself  added  er- 
rors, because  in  one  requirement  he  was  wanting,  like  the 
rest  oJ  the  would-be  reformers,  he  had  no  idea  of  living 
Greek,  for  he  quotes  colloquial  or  vulgar  Greek  and  calls  it 
New  Greek. 

Henle,  an  anatomist  of  the  same  high  rank  as  Hyrtl,  at- 
tempted to  simplify  the  anatomical  onomatothesia,  but  only 
added  a  new  complication,  because  his  suggestions  were  not 
uniformly  accepted;  he  likewise  did  not  consider  the  exist- 
ence of  living  Greek. 

Virchow,  in  his  inaugural  address  on  Greek  in  medicine, 
had  in  view  only  Greek  as  taught  in  our  schools;  living  Greek 
he  did  not  mention.  All  the  lexicographers  outside  of 
Greece  have  been  obliged  to  ignore  it,  because  the  medical 
word-makers  of  our  times  have  ignored  it,  or  have  quoted  vul- 
gar Greek,  which  our  Greek  colleagues  exclude  from  scientific 
literature,  or,  worst  of  all,  they  have  introduced  words  which 
they  stigmatized  as  "  New  Greek "  which  are  not  Greek 
at  all. 

It  is  not  necessary  to  enumerate  all  the  vain  attempts  at 
reformations  of  our  onomatology;  a  single  one,  and  I  select 
the  one  which  is  most  conspicuous  at  present,  will  suffice. 
We  shall  see  why  they  were  all  of  no  avail,  but  we  shall  also 
see  how  we  really  can  secure  scientific  onomatology  which 
will  stand  as  long  as  our  science  is  taught,  and  which  will  be 
beyond  all  criticism.  But  let  us  first  speak  of  the  nomencla- 
ture of  the  German  Anatomical  Society. 

The  German  Anatomical  Society  appointed  a  committee 
and  raised  the  necessary  funds,  about  three  thousand  dollars, 
from  contributions  by  different  medical  academies  to  furnish 
an   onomatology  with   all   names   in   grammatically   correct 
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Latin.  All  Names  in  Latin!  The  members  of  the  commit- 
tee were  all  prominent  German  anatomists  and  all  thorough 
classical  scholars;  they  worked  hard  for  seven  years;  thus  they 
conducted  an  immense  amount  of  correspondence  and  had 
many  meetings  in  Munich,  Vienna,  Goettingen,  Strasburg 
and  Basel;  their  sessions  in  Munich,  for  instance,  commenced 
at  8  A.  M.  and  lasted  until  6  P.  M.,  in  Vienna  even  until  late 
into  the  night.  In  the  year  1895  the  new  anatomical  nomen- 
clature— Nomina  Anatomica — as  the  title  is,  was  published, 
and  whoever  chooses  may  accept  the  names  of  this  onomato- 
thesia.  Most  of  these  names  are  by  no  means  Latin,  but 
Latinized  Greek,  or  they  are  unscientific  hybrids.  In  some 
of  them  of  more  than  two  syllables  we  find  the  syllables  alter- 
nately taken  from  one  and  the  other  language. 

The  German  Anatomical  Society  has  undertaken  a  thing 
which  is  an  impossiblity — namely,  to  restore  to  life,  to  de- 
velop further,  a  dead  language. 

Had  the  society,  however,  taken  the  living  Greek  for  a 
basis  instead  of  the  dead  Latin,  had  they  consulted  real 
Greeks,  the  professors  of  anatomy  of  the  University  of 
Athens,  they  could  have  fulfilled  their  promises,  executed 
all  their  intentions  without  the  arduous  labor  of  seven  years. 
The  result  of  the  labors  of  the  German  Anatomical  So- 
ciety demonstrates  that  even  an  academia,  as  suggested  by 
Hyrtl,  will  not  succeed  so  long  as  it  applies  dead  language 
to  new  conceptions,  and  treats  a  living  language  as  it  were 
a  dead  one. 

As  mentioned  before,  the  classical  languages  in  our  onoma- 
tology  give  our  science  an  international  character  and  con- 
tinue to  establish  and  secure  more  and  more  a  union  of  the 
different  nations  for  the  good  of  science.  But  science  re- 
quires that  our  onomatology  should  be  correct  and  scientific, 
and  this  it  can  only  be  when  new  conceptions  are  named  in 
Greek;  and  no  new  formation  in  Greek  can  be  proven  correct 
that  does  not  meet  with  approval  of  our  Greek  colleagues. 

There  exist  words  in  our  everyday  language  which  a  Greek 
friend  of  mine  is  in  the  habit  of  calling  i;./.r^>(/<ray>^'?,  that 
is  "  Greek  seeming  or  supposed  Greek,"  as  for  instance  the 
word  bicycle  or  telegram;  they  are  an  impossibility  in  Greek 
and  such  iUT]'Mi<pavrjc;  words  we  have  in  great  number  in 
our  onomatology.  Most  of  them  are  simply  horrid,  not- 
withstanding that  they  were  coined  by  men  of  great  learning, 
by  profound  classical  scholars.  Every  one  of  us  has  had 
ample  opportunity  to  observe  how  awkwardly  English  is 
spoken  and  written  by  those  who  have  learned  the  language 
in  some  German  or  French  schools  by  means  of  grammar 
and  lexicon  only,  and  this  awkwardness  is  manifested  by  our 
medical  word-makers  who  coin  what  they  suppose  to  be 
Greek  terms  without  being  familiar  with  esoteric  Geek,  as 
only  those  who  are  Greeks  or  who  have  lived  among  them  can 
be.  Now  let  us  see  how  the  Greeks  go  to  work  when  new 
formations  are  required:  When  Greece  had  regained  her 
liberty  after  almost  four  centuries  of  Turkish  bondage,  a 
regular  government  was  to  be  erected.     Countless  numbers 


of  demands  were  made  on  the  language.  A  new  life,  a  cul- 
ture of  which  there  had  been  no  idea  before,  appeared  sud- 
denly before  the  Greeks.  The  language  had  to  keep  pace 
with  the  many  new  political,  scientific,  technical,  commer- 
cial, journalistic  requirements.  Another  nation  would  cer- 
tainly, imder  such  circumstances,  simply  have  adopted  with 
the  foreign  ideas  the  words  also  of  foreign  people,  and  would 
have  formed  a  hybrid  language.  Not  so  with  the  Greeks. 
Their  history,  their  national  pride  led  them  to  exclude 
foreign  words,  led  them  to  take  the  necessary  elements  from 
the  old  Greek  to  create  new  symbols  for  new  ideas.  Con- 
structions and  forms  were  remodelled  after  the  old  Greek, 
incorrect  elements,  when  discovered,  were  extirpated  with 
more  and  more  severity  and  tact,  and  so  it  is  to-day.  Be- 
fore a  new  formation  is  introduced  into  the  regular  language 
it  has  to  stand  a  severe  test  and  criticism.  Nothing  will  be 
accepted  and  introduced  into  the  regular  language  which 
deviates  in  any  way  from  the  genius  of  the  Attic  language. 
We  need  not,  therefore,  fear  that  terms  which  we  might  ac- 
cept from  our  Greek  colleagues  would  be  contrary  to  the 
spirit  and  the  form  of  classical  Attic. 

The  facts  I  have  presented  to  the  Book  and  Journal  Club 
of  the  Medical  and  Chirurgical  Faculty  of  Maryland  will,  I 
am  certain,  find  an  echo  in  the  medical  profession.  There 
exists  a  well-pronounced  demand  by  all  true  men  of  science 
for  purity  and  correctness  of  medical  language.  Professor 
E.  Kossmann,  of  the  LTniversity  of  Berlin,  whose  name  as  a 
(gynecologist  as  familiar  to  you,  but  who  is  not  only  a 
gynecologist,  but  has  also  distinguished  himself  as  a  phi- 
lologist, says :  "  In  forming  our  pathological  and  surgical 
technical  terms  we  can  by  no  means  dispense  with  Greek,  and 
so  long  as  we  admit  that  the  retention  and  introduction  of 
Greek  synonyms  for  pathological  and  surgical  expressions  is  a 
necessity,  we  have  for  the  sake  of  correctness  and  beauty  of 
language  to  decide  to  go  a  step  further,  to  do  away  with 
hybrid  terms  and  establish  pure  Greek  synonyms  in  their 
place.  Whoever  has  familiarized  himself  with  classical  liter- 
ature will  find  it  more  and  more  intolerable  to  name  a  scien- 
tific conception  by  a  Greek-  or  Latin-like  sounding  word 
monstrosity,  especially  when  he  knows  the  real  Greek 
name." 

Dr.  H.  Zimmerer,  a  distinguished  professor  of  philology 
in  Germany,  one  of  the  exceptions  among  the  German  phil- 
ologists in  so  far  that  living  Greek  is  familiar  to  him,  hon- 
ored me  by  the  invitation  to  cooperate  in  a  new  edition  of  a 
medical  lexicon.  In  my  turn  I  secured  the  assistance  of  a 
Greek  friend,  Basilios  Leonardos,  doctor  of  medicine  and 
philology,  director  of  the  Museum  of  Inscriptions  of  Athens. 
I  thus  learned  that  professors  of  the  University  of  Athens 
would  be  ready  to  aid  in  case  a  thorough  revision  of  our 
onomatology  in  regard  to  Greek  should  be  intended. 

I  shall  congratulate  myself  if  I  have  succeeded  in  demon- 
strating the  possibility  of  a  scientific  onomatology  and  dis- 
played the  significance  of  Greek  in  Medicine  in  a  new  light. 


May,  1902.] 


JOHNS  HOPKINS   HOSPITAL   BULLETIN. 


105 


ON  SYPHILITIC  DISEASE  OF  THE  CEREBRAL  ARTERIES. 

By  F.  C.  Goldsbohotjgh. 

{From  the  PathoJogival  Laboratory  of  the  Johns  Hopkins  Viiiversity  and  Hospital.) 


The  literature  on  the  subject  of  the  vascular  changes  in 
syphilis  has  been  so  frequently  and  so  well  reviewed  that  it 
need  be  merely  briefly  summarized  here.  More  detailed  ref- 
erences may  be  found  in  the  papers  of  Abraniow/  E.  Meyer  ° 
and  Oppenheim.' 

Heubner  *  first  accurately  described  these  changes  as  speci- 
fic in  their  characters  and  easily  distinguishable  from  the 
ordinary  arteriosclerotic  processes.  The  specific  nature  of 
the  changes  has  been  doubted  by  many  authors,  but  seems 
now  to  be  pretty  generally  accepted.  The  definitely  cir- 
cumscribed thickenings  of  the  wall  leading  often  to  oblitera- 
tion of  the  vessel,  the  almost  acute  course,  and  the  occurrence 
in  young  people  often  without  general  arterial  affection, 
characterize  the  syphilitic  changes  fairly  well.  Instead  of  a 
degenerative  lesion  in  the  wall  which  leads  to  a  diffuse  wid- 
ening of  the  vessel  often  with  calcification,  we  have  a  nodu- 
lar thickening  which  is  definitely  gummatous  in  its  histolog- 
ical characters  which  narrows  the  vessel  and  in  its  late 
stages  may  undergo  a  caseous  degeneration. 

As  to  the  point  of  origin  of  this  gumma  formation  opin- 
ions differ  widelj-.  HeiTbner  considered  the  thickening  as 
primarily  due  to  a  proliferation  of  the  endothelial  cells  with 
the  formation  of  a  mass  of  spindle  cells  and  later  affection 
of  the  outer  coats  of  the  artery. 

Baumgarten  °  agreed  with  Heubner  as  to  the  specific 
nature  of  the  process,  but  concluded  that  the  changes  began 
in  the  adventitial  coat.  There  when  they  constituted  a  dis- 
tinctly gummatous  formation  they  coiild  be  recognized  as 
syphilitic,  while  the  much  less  advanced  alterations  in  the 
corresponding  intima  were  as  yet  not  particularly  specific  in 
character.  Koster  °  went  even  further  in  denying  the  oc- 
currence of  any  proliferation  of  the  endothelium.  Eecently 
Junzo  Nagano '  clearly  states  his  conclusions  which  in  gen- 
eral agree  with  those  of  Baumgarten,  as  follows :  "  In  the 
first  place  only  the  adventitia  is  constantly  diseased — where 
the  intima  is  affected  the  adventitia  is  always  involved,  but 
the  reverse  is  not  true.  I  do  not  hesitate  therefore  to  con- 
sider the  adventitial  change  the  primary  and  essential,  while 
the  changes  in  the  intima  are  secondary.  While  the  intima 
is  greatly  thickened  in  some  places,  still  in  many  this  change 
is  quite  lacking.  The  media,  on  account  of  its  very  slight 
alteration,  does  not  enter  into  consideration  as  a  point  of 
origin  for  the  process." 


'  Abramow,  Ziegler's  Beitrase  zur  Patb.  Anat.,  18M,  Bd.  3fi,  S.  202. 
'E.  Meyer,  Centralbl.  f.  Allg.  Path.  u.  Patb.  Anat.,  1898,  Bd.  IX. 
■'Oppenheim,   Handb.  d.  Specielle  Path.  u.  Therap.,  herausg.  v.  Notb- 
nagel,  1806,  Bd.  IX. 

■•Heubner,  Die  luetische  Erkrankung  der  Hirnarterien,  Leipzig,  1879- 

6  Baumgarten,  Virchow's  Archiv,  1878,  Bd.  LXXIII,  S.  90. 

6  Koster,  Berliner  Kl.  Woehenschr.,  1876,  Nr.  31. 

'Junzo  Nagano,  Virchow's  Archiv,  1901,  Bd.  CLXIV,  S.  355 


As  to  the  part  played  by  the  media,  Eumpf '  put  forward 
the  idea  that  the  syphilitic  process  originated  from  the  capil- 
lary system  of  that  layer  and  thence  extended  to  the  adven- 
titia or  to  the  intima.  Finally  Oppenheim  declared  that  the 
three  coats  of  the  artery  may  become  diseased  independently 
of  one  another. 

Thus  we  find  these  authors  expressing  every  possible  opin- 
ion as  to  the  point  of  origin  of  this  syphilitic  new  formation 
in  the  vessel  wall.  Certainly  in  advanced  cases  all  of  the 
walls  are  found  involved,  and  evidence  as  to  this  point  can 
only  be  expected  from  examination  of  the  early  stages  in 
the  process  or  possibly  exanaination  of  the  advancing  margins 
of  the  diseased  portions  of  the  vessels. 

Tlie  following  case  occurred  recently  at  the  Johns  Hop- 
kins Hospital: 

Mary  D.,  colored,  aged  30  years,  admitted  March  23nd, 
1901,  complaining  of  headache.  There  was  no  history  of 
gonorrhea  or  lues.  She  had  had  rheumatism  2  years  ago  last- 
ing over  0  months.  Had  given  birth  to  two  children,  one  10 
years  ago  and  one  9  years  ago;  the  first  was  still-born,  the 
second  died,  aged  one  and  a-half  years. 

She  complained  of  having  had  headache  for  more  than  a 
year  and  five  months;  at  the  onset  there  were  several  attacks 
of  fainting  lasting  through  a  week  at  a  time.  Eecently  her 
eyes  had  failed  and  she  had  become  stupid  and  slow  mentally. 
There  were  no  convulsions. 

On  admission  there  was  a  bulging  of  left  eye;  no  par- 
alj'sis,  although  there  was  some  weakening  of  the  muscles  of 
the  right  side  of  face  and  of  left  arm.     Eeflexes  were  normal. 

Physical  examination  of  the  abdominal  and  thoracic  vis- 
cera negative.     The  blood  count  at  this  time  showed: 

Hfemoglobin   -lO,"* 

E.  B.  C 2,700,000 

Leucocytes    8,000 

On  April  22nd  definite  optic  atrophy  developed.  On  April 
29th  lumbar  puncture  was  performed  with  no  results.  On 
May  10th  there  was  ptosis  of  the  right  lid;  reflexes  became 
exaggerated;  there  was  stiffness  of  the  legs,  arms  and  neck. 
May  30th  patient  went  into  coma  and  died  June  2nd. 

Urine  showed  traces  of  albumin,  but  no  casts. 

Autopsy  was  performed  June  2nd. 

The  viscera  in  general  showed  no  abnormality  except  for 
the  presence  of  small  caseous  masses  in  the  liver,  which  were 
surrounded  by  widely  radiating  scars;  in  other  portions  of 
the  liver  such  scars  occurred  alone. 

In  exposing  the  brain  and  cord,  the  vessels  of  the  pia  over 
the  surface  of  the  brain  were  found  to  be  much  injected  and 


'Rumpf,  Die  syphilitiscbe  Erlsranlcung  des  Nervensystems,  Wiesbaden, 
1887. 
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there  were  here  and  there  minute  hsmorrhages;  these  were 
also  found  on  the  under  surface  of  the  frontal  lobe.  There 
was  a  marked  opacity  of  the  pia  along  many  sulci,  especially 
in  the  frontal  region  and  longitudinal  fissure;  this  was  also 
marked  in  the  fissure  of  Sylvius.  Many  of  the  arteries  in 
this  region  showed  minute  greyish  nodules  scattered  along 
their  course.  This  condition  was  especially  marked  on  the 
basilar  portion  of  the  brain  where,  over  the  optic  chiasm, 
there  was  an  opaque  mass  forming  a  thick  envelope  which 
involved  also  the  carotid  artery;  each  of  the  cranial  nerves 
was  developed  separately  in  such  an  opaque  mass. 

Over  the  pons  and  between  the  cerebellum  and  cerebrum 
there  were  similar  irregular  yellowish  masses  which  in  the 
peripheral  portion  were  sometimes  translucent.  These 
formed  at  the  Juncfion  of  the  vertebral  arteries  a  mass  meas- 
uring 1.5  cm.  in  diameter. 

Over  the  dorsal  surface  of  the  cerebellum  the  beading  of 
the  arteries  was  especially  well  seen.  The  cerebral  ventri- 
cles contained  no  excess  of  fluid  and  the  ependymal  surfaces 
were  smooth. 

On  section  the  brain  substance  appeared  normal  through- 
out. 

Microscopical  Examination. — Sections  of  several  parts 
showed  that  the  brain  was  practically  normal,  although  here 
and  there  an  increase  in  the  number  of  periganglionic  cells 
was  observed.  The  lymph-sheaths  of  the  small  vessels  were 
filled  with  deeply  stained  small  mononuclear  cells.  Minute 
haemorrhages  were  also  to  be  seen  about  some  of  the  smaller 
vessels.  Some  of  these  vessels  showed  a  hyaline  degeneration 
of  their  wall  which  was  somewhat  thickened,  homogeneous  in 
appearance  and  without  nuclei. 

Sections  were  made  through  the  thickened  portion  of  the 
meninges  in  various  places,  and  also  so  as  to  include  the  no- 
dular thickenings  of  the  vessels.  The  smallest  of  these  were 
preserved  for  investigation  and  sections,  both  transversely 
and  longitudinally,  were  made. 

The  meninges  in  the  neighborhood  of  the  afEected  vessels 
proved  to  be  somewhat  thickened,  and  for  the  most  part  infil- 
trated with  cells;  the  greater  number  were  deeply  stained, 
small  mononviclear  cells  with  very  scant  cytoplasm;  poly  nu- 
clear cells,  however,  occurred  here  and  there. 

In  a  cross  section  of  one  of  the  small  thickened  vessels 
the  lumen  was  found  to  be  disproportionately  small,  but 
filled  with  blood  and  lined  with  intact  but  somewhat  thick- 
ened endothelium.  Outside  of  this  there  was  found  a  mass 
of  epithelioid  cells  in  a  dense  reticulum.  These  cells  were 
variable  in  size  and  their  form  was  sometimes  much  elon- 
gated. This  tissue  was  somewhat  eccentrically  arranged 
so  that  on  one  side  of  the  lumen  it  formed  a  thick  mass  where 
the  cells  became  less  numerous  and  the  intercellular  sub- 
stance increased;  here  much  nuclear  distortion  and  fragmen- 
tation occurred;  there  was,  however,  no  actual  caseation.  The 
whole  mass  was  surrounded  by  the  much  thickened  elastic 
lamella  which  was  very  tortuous  on  the  side  near  the  lumen, 
but  stretched  out  smooth  over  the  thickened  mass  on  the 
other  side. 


The  media  was  intact  over  the  part  of  the  vessels  where 
the  thickening  was  least;  the  rest  of  the  media  was  stretched 
out  thin  and  its  laminae  were  spread  apart  by  the  invading 
cells  which  were  themselves  undergoing  fragmentation. 
The  nuclei  were  much  misshapen  and  were  apparently  dis- 
integrating. 

In  the  adventitia  the  tissue  changes  were  especially 
marked.  There  there  was  great  proliferation  of  the  spindle- 
shajjed  connective  tissue  cells  or  epithelioid  cells  which  made 
up  the  bulk  of  a  considerable  mass  of  tissue.  Among  these 
were  seen  many  small  round  cells.  Giant  cells  were  infre- 
quent, but  occurred  sometimes.  They  were  more  often  seen 
just  inside  the  elastic  lamella.  Very  characteristic,  how- 
ever, was  the  great  distortion  of  the  nuclei  of  the  epithelioid 
cells  in  areas  in  the  nodule  surrounding  the  patches  of  case- 
ation which  pretty  regularly  appear  after  the  nodule  had 
reached  a  certain  size.  The  extension  of  such  a.caseated 
area  toward  the  media  led  to  the  peculiar  disintegration  ob- 
served in  the  stretehed-out  portion  of  that  layer. 

In  several  longitudinal  sections  of  such  a  vessel  the  rela- 
tions are  even  clearer.  The  spindle  cells  of  the  subendothe- 
lial  tissue  are  arranged  almost  entirely  longitudinally,  so 
that  that  tissue  appears  like  a  well-defined  fibrous  tissue. 
This  thickening  of  the  intima  seems  to  correspond  generally 
with  the  areas  of  thickening  of  the  adventitia,  but  it  is  im- 
portant to  note  that  practically  always  the  adventitial 
changes  were  obviously  more  advanced  than  those  of  the 
intima,  and  it  was  ffiere  that  caseation  first  appeared  in  each 
case. 

The  condition  was  practically  the  same  except  in  degree 
in  all  the  vessels  examined.  The  only  change  in  some  of  the 
very  small  ones  was  a  diffuse  infiltration  of  the  adventitia 
with  lymphoid  cells. 

In  some  places  more  than  one  endothelium-lined  lumen 
was  seen  within  the  tissue  inside  the  elastic  lamella.  In  the 
explanation  of  this  phenomenon,  Eumpf's  idea  that  widened 
newly  formed  vessels  in  the  tissue  which  goes  to  obliterate 
the  original  lumen  give  rise  to  these  channels,  seems  more 
plausible  than  their  interpretation  as  parts  of  the  or- 
iginal lumen  which  have  been  partitioned  off.  There  seemed 
to  be  a  new  formation  of  muscle  about  the  endothelium 
of  these  secondarily  formed  blood  channels.  The  mem- 
brana  elastiea  in  the  affected  vessels  is  generally  enormously 
thickened,  but  no  definite  splitting  or  reproduction  of  the 
membrane  has  been  observed. 

Certain  portions  of  the  central  nervous  system  itself  were 
involved  in  these  processes;  the  optic  tract,  for  example, 
showed  on  section  a  dense  infiltration  with  small  round  cells 
which  infiltrated  along  the  septa  dividing  the  bundles  of 
nerve  fibres.  The  infiltrating  mass  was  found  to  be  con- 
tinuous with  that  surrounding  the  carotid  artery,  although 
the  carotid  artery  internally  showed  only  the  changes  ordi- 
narily seen  in  arteriosclerosis. 

Also  in  the  pons  underlying  the  caseous  masses  about  the 
basilar  artery,  there  was  a  deep  involvement  of  the  nervous 
tissue  which  was  much  infiltrated  and  de2:enerated. 
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The  ventral  root  of  the  3rd  cervical  nerve  was  also  ex- 
tensively infiltrated  with  new  tissue  elements  which  pushed 
aside  the  nerve  fibres  and  tended  to  destroy  them.  Some 
portions  of  this  mass  had  even  undergone  caseation.  A  great 
many  sections  were  stained  for  tubercle  bacilli,  but  always 
with  negative  results. 

From  all  this  it  is  evident  that  we  have  in  this  case  pre- 
eminently an  affection  of  the  vessels,  the  meninges  and  cen- 
tral nervous  substance  being  relatively  little  involved.  The 
lesions  consist  in  thickening  in  the  walls  of  the  vessels  which 
are  histologically  gummata  with  the  characters  recognized  in 


gummata  elsewhere.  These  gummatous  lesions  are  most  ad- 
vanced in  the  adventitia,  being  generally  accompanied  by  pro- 
liferation of  the  intima  in  a  corresponding  locality.  The 
process,  therefore,  probably  begins  in  the  adventitia.  It  is, 
on  account  of  its  characteristic  histological  appearance,  quite 
as  specific  in  its  nature  as  the  tuberculous  change  in  the  ves- 
sels in  tuberculous  meningitis  and  is  not  to  be  confused  with 
the  ordinary  arteriosclerosis. 

In  closing,  I  wish  to  express  my  appreciation  and  thanks 
to  Dr.  W.  G.  MacCallum,  under  whose  supervision  this  work 
was  done,  for  his  very  kind  assistance  and  advice. 


PARA-COLOlSr   BACILLUS/ 


By  Eichaed  P.  Strong,  M.  D.,  U.  S.  A. 


A  single  case  of  infection  with  para-colon  bacillus  has  come 
to  us.  This  case  was  not  seen  during  life,  but  the  body  was 
sent  from  Santa  Cruz  to  Manila,  where  we  observed  it  at 
necropsy.  The  following  brief  clinical  history  was  obtained 
later  from  his  hospital  record  at  Santa  Cruz: 

"  On  July  5th,  1900,  the  soldier  developed  temperature. 
There  were  rectal  discharges  of  blood  and  mucus.  The 
chart  shows  the  course  of  the  fever  to  the  time  of  death, 
July  31st.  Xo  departure  from  the  ordinary  type  of  typhoid 
fever."' 

The  necropsy  was  held  forty-two  hours  post  mortem. 
The  body  was  extremely  emaciated;  there  was  considerable 
post  mortem  change  and  gas  in  the  sub-cutaneous  tissues. 
The  heart  muscle  was  pale  and  yellow  in  color.  The  valves 
were  all  normal.  The  arch  of  the  aorta  and  coronary  ar- 
teries smooth.  The  lungs  were  also  normal.  The  mesen- 
teric lymphatics  were  swollen  and  some,  along  the  small  in- 
testine, hemorrhagic.  The  spleen  was  very  large  and  soft, 
and  the  pulp  somewhat  dark  and  considerably  increased  in 
amount.  The  liver  showed  advanced  fatty  degeneration. 
The  capsules  of  the  kidneys  were  not  adherent;  the  organs 
were  pale  and  yellow  in  color.  Both  the  large  and  the  small 
intestine  were  normal  throughout,  except  for  a  moderate 
catarrh  and  a  few  superficial  hemorrhages.  The  solitary 
and  agminated  follicles  showed  no  lesions.  The  other  or- 
gans were  normal.  Stained  cover-slips  from  the  liver 
showed  a  large  capsulated  bacillus,  which,  as  it  did  not  ap- 
pear in  aerobic  cultures  from  the  spleen,  we  regarded  as 
probably  bacillus  aerogenes  capsulatiis;  the  cover-slips  also 
showed  smaller  bacilli.  Fresh  smears  from  the  spleen 
showed  a  few  crescentic  sestivo-autumnal  malarial  para- 
sites, and  a  fair  amount  of  malarial  pigment.  No  hyaline 
bodies  could  be  found. 

As  we  desired  a  fresh  typhoid  culture,  an  extra  number 
of  cultures  (four  plates)  was  made  from  the  spleen.     After 


'From  Report   to   Surgeon  General    "On   Prevalent  Diseases  amonir 
troops  in  the  Philippines."     (Manila,  P.  I.,  Jan.  10,  1901.) 


twenty-four  hours  a  good  number  of  colonies  developed  on 
these  plates,  which  seemed  similar  to  one  another  and  re- 
sembled colonies  of  bacillus  typhosus  or  delicate  colon  col- 
onies. A  number  of  these  colonies  were  planted  on  all  media 
with  the  following  results: 

On  agar  slants  there  was  a  moderately  heavy  growth; 
bouillon  was  at  first  clouded,  after  a  time  a  sediment  formed 
at  the  bottom  and  often  a  pellicle  on  top;  hanging  drop 
showed  a'  motile  bacillus;  stained  cover-slips  decolorized  by 
Gram;  in  glucose  agar  there  was  a  moderate  gas  production; 
in  lactose  agar  there  was  no  gas  production;  saccharose  was 
moderately  fermented;  litmus  milk  was  at  first  reddened  after 
Jourteen  to  twenty-four  hours,  and  then  turned  blue  after 
about  forty-eight  hours;  in  Smith's  sugar-free  bouillon  there 
was  no  indol  production. 

This  organism  was  pathogenic  for  mice  in  doses  of  i  cc. 
The  same  bacillus  was  recovered  from  their  blood  and  organs 
after  death.  Unfortunately  no  serum  with  the  patient's 
blood  was  tried  with  the  organism  recovered. 

As  is  well  known,  in  1897,  Widal  obtained  from  an  ab- 
scess in  the  neck,  about  the  oesophagus,  after  an  attack  of 
supposedly  typhoid  fever,  an  organism  to  which  he  gave  tlie 
name  para-colon  bacillus.  In  the  same  group  with  this  or- 
ganism he  placed  bacillus  psittacosis  of  Nocard  and  a  bacillus 
of  calf  septicismia  of  Thommasen.  Widal's  organism  pre- 
sented a  strong  agglutination  for  the  blood  of  the  patient 
from  whicIT  it  came. 

In  1898,  Gwyn  reported  a  case  of  infection  with  the  para- 
colon bacillus  in  a  patient  with  all  the  clinical  symptoms 
of  typhoid  fever.  He  isolated  the  organism  from  his 
patient's  blood,  whose  serum  agglutinated  this  organism,  but 
not  the  bacillus  typhosus.  The  organism  differed  in  its 
cultural  peculiarities  from  Widal's  organism  only  in  that  it 
fermented  saccharose. 

Gushing  has  quite  recently  reported  a  third  case  of  para- 
colon infection,  the  organism  being  obtained  from  an  abscess 
of  the  rib  following  an  attack  of  prolonged  fever  resembling 
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typhoid.  The  serum  in  his  case  also  agglutinated  the  organ- 
ism he  isolated.  Gushing  worked  with  Gwyu"s  bacillus  and 
concluded  that  neither  his  own  nor  that  of  Gwyn  is  capable 
of  fermenting  any  other  pure  sugar  than  glucose.  Our  or- 
ganism at  present  is  still  growing  in  the  laboratory  and  a 
culture  of  il  will  b'e  sent  to  you  with  this  report. 

In  litmus  milk  with  the  organism,  the  change  to  the  red 
color  may  be  noticed  in  about  fourteen  hours;  after  about 
forty-eight  hours  the  tube  returns  to  about  an  equal  shade 
to  "Die  control  tube,  or  at  the  top  it  may  be  a  little  bluer. 
The  bluing  gradually  continues  at  the  top,  while  the  litmus 
solution  becomes  gradually  reduced  and  decolorized  at  the 
bottom.  Gushing  has  stated  that  it  can  be  readily  under- 
stood if  these  organisms  occupy,  at  one  time  or  another,  the 
alimentary  tract  during  the  course  of  fever  associated  with 
intestinal  lesions,  they  might  easily  find  their  way  into  the 
portal  circulation  and  cause  a  superimposed  infection  on 
the  original  disease.  He  also  remarks,  however,  that  the 
colon  bacillus  is  rarely  found  beyond  the  limits  of  the  ab- 
dominal cavity,  while  Gwyn's  bacillus  and  his  own  were 
isolated,  one  from  the  peripheral  circulation  and  the  other 
from  a  surface  lesion;  also  both  gave  an  agglutination  for 
the  para-colon  bacillus  and  not  for  the  bacillus  typhosus. 
Therefore  he  is  inclined  to  believe  that  they  were  the  spe- 


cific cause  of  the  disease  which  resembled,  clinically,  typhoid 
fever. 

Unfortunately,  we  were  not  able  with  our  case  to  throw 
much  light  on  the  subject,  for  no  serum  reaction  was  tried 
with  the  organism  and  the  patient's  blood  from  which  it 
came.  So,  whether  the  organism  was  a  post-mortem  invader 
(as  Keed  has  shown  the  bacillus  icteroides,  another  member 
of  the  hog  cholera  group  sometimes  to  be)  or  not,  we  cannot 
say  definitely.  At  any  rate,  macroscopically,  there  were  no 
definite  lesions  of  the  intestine  to  serve  as  the  portal  of 
entry  for  this  organism  if  it  did  invade  during  life. 
However,  no  other  cause  for  the  death  of  the  patient  covild 
be  found.  It  is  evident  that  he  was  suffering  from  some  in- 
fection, as  his  temperature  chart  shows,  and  the  few  cres- 
cents and  small  amount  of  malarial  pigment  would  not  ex- 
plain his  death  from  malaria;  besides,  he  had  been  treated 
with  quinine. 

We  regret  that  this  case  is  not  complete,  but  trust  that  it 
will  be  remembered  that  the  necropsy  was  an  outside  one, 
coming  from  a  distance,  that  the  body  was  already  consider- 
ably decomposed,  that  we  had  heard  only  accidentally  of  its 
being  a  ease  of  typhoid  fever,  and  were  anxious  to  obtain  a 
fresh  culture.  For  these  reasons,  also,  no  tissues  were  saved 
from  the  necropsy.  However,  it  has  been  thought  worth 
while  to  mention  the  case. 


A  CASE  OF  MULTIPLE  PRIMARY  ADENOCARCINOMA  OF  THE  LIVER  WITH  CIRRHOSIS. 

Bt  Catheeine  H.  Travis. 

{From  the  Pathological  Laboratory  of  the  Johns  Hopkins  Uiiiversity  and  Hospital.) 


Primary  new  growths  in  the  liver  have  been  the  subject  of 
a  great  deal  of  discussion  in  recent  times.  The  literature 
has  been  collected  by  v.  Heukelom,'  and  recently  by  Eggel." 
The  histogenesis  of  such  tumors  is  made  fairly  clear  by  v. 
Heukelom.'  Their  relation  to  compensatory  hypertrophy 
and  to  adenoma  is  discussed  by  Orth '  and  by  Schmieden.' 
The  coexistence  of  cirrhosis  is  also  considered  by  these  writ- 
ers, but  their  conclusions  agree  very  badly. 

Although  several  kinds  of  malignant  growth  are  describecT, 
one  definite  type  stands  out,  in  which  are  seen  nodular  tumor 
formations  of  atypical  cells,  an  invasion  of  the  vessels,  met- 
astases and  cirrhosis. 

A  case  of  this  type  was  put  into  my  hands  by  Dr.  Wm. 
G.  MaeCallvmi,  whose  kindly  interest  in  the  study  and  whose 
assistance  I  here  gratefully  acknowledge.  I  shall  endeavor 
to  give  a  description  of  the  new  growth  and  to  discuss  its 
histogenesis  and  relation  to  cirrhosis. 

The  case  is  that  of  T.  S.,  a  colored  man,  aged  40.  With  the 
exception  of  the  ordinary  diseases  of  childhood  and  an  attack 


'Ziegler's  Beitriige,  XVI,  S.  341. 
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of  influenza,  this  man  enjoyed  sound  health  up  to  the  time  of 
his  last  illness.  He  was,  according  to  his  own  statement,  free 
from  venereal  taint,  and  used  alcoholics  "  only  as  a  medicine." 

In  July,  1900,  he  began  to  have  attacks  of  nausea  lasting  for 
several  days.  From  this  time  he  was  troubled  more  or  less 
by  digestive  disturbances.  At  Christmas  occurred  a  sharp  pain 
in  the  region  of  the  liver,  subsiding  into  a  dull,  constant  ache. 
The  patient  was  not  aware  that  he  had  ever  been  jaundiced. 

On  admission  to  the  Johns  Hopkins  Hospital  on  February 
5th,  1901,  he  was  found  to  have  a  much  enlarged  liver  which 
presented  several  nodular  protuberances  along  its  lower  bor- 
der. The  lower  part  of  the  right  intercostal  region  showed 
some  bulging.  The  percussion  note  was  impaired  and  the 
breath  sounds  suppressed  over  various  parts  of  the  lungs. 
There  was  no  cedema  of  feet  and  legs. 

The  diagnosis  of  carcinoma  of  the  liver  was  made. 

On  March  3rd  he  was  discharged  unimproved.  On  April  4th 
he  T\'as  seen  at  his  home  and  found  to  have  a  marked  ascites. 
Paracentesis  being  performed,  four  or  five  litres  of  fluid  re- 
sembling pure  blood  were  withdrawn  from  the  peritoneal 
cavity.  He  rested  well  the  next  night,  but  died  the  following 
day. 

An  aiitopsy  was  performed  26  hours  after  death. 

The  body  was  rather  emaciated  and  the  abdomen  somewhat 
distended.  In  the  peritoneal  cavity  about  a  litre  and  a-half 
of  blood-stained  fluid  was  found,  and  there  were  blood  clots 
in  the  pelvis. 
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On  opening-  the  thoracic  cavity,  small,  opaque,  j'ellowish 
nodules  were  seen  projecting  beneath  the  pleurte.  The  largest 
of  these  was  10  mm.  in  diameter.  On  section  they  were  seen 
to  be  rounded  masses  of  a  pasty  material.  The  main  artery 
of  the  left  lung-  contained  masses  and  strands  of  the  same 
material,  and  this  extended  into  the  arteries  all  through  the 
lung,  and  was  in  some  cases  traced  to  the  superficial  nodules. 
The  lung  substance  was  very  oedematous.  No  further  metas- 
tases were  found  in  the  body. 

The  liver  was  enlarged  and  weig-hed  35S0  grams.  Old  ad- 
hesions  bound   the    organ    to   neighboring   structures. 

The  capsule  was  thickened  and  the  parenchjma  soft  in  con- 
sistency. The  surface  was  mottled  dark  green  and  yellow, 
contrasting  with  the  grejash  pink  ground  substance.  There 
were  numerous  elevated  yellow  nodules,  some  4  cm.  or  more 
in  diameter,  under  the  capsule,  and  several  large  globular 
masses,  quite  soft  and  fluctuant,  projected  from  the  upper 
surface.  A  similar  large  mass  extended  into  the  peritoneal 
cavity  to  the  right  of  the  gall-bladder.  The  superficial  por- 
tion of  this  was  broken  down  into  a  pasty  necrotic  mass,  to 
which  a  blood  clot  was  adherent.  This  was  evidently  the 
source  of  the  peritoneal  haemorrhage.  The  inferior  vena  cava, 
on  being-  opened,  showed  projecting  into  its  lumen  from  the 
mouths  of  the  hepatic  veins  masses  of  yellowish  friable  ma- 
terial. The  largest  of  these  reached  quite  to  the  heart.  Sec- 
tion of  the  portal  vein  at  its  entrance  into  the  liver  showed 
it  to  be  similarly  filled  with  a  tumor  mass. 

On  section  the  liver  presented  a  remarkably  variegated  ap- 
pearance. The  greater  part  of  the  right  lobe  was  occupied  by 
a  large  spherical  tumor  measuring  16  cm.  in  diameter.  (Cf. 
Fig.  1  a.)  Bounding  this  on  the  right  was  a  capsule  of  tough 
translucent  fibrous  tissue,  (b.)  Trabecular  of  the  same  tissue 
ran  through  the  substance  of  the  mass,  forming  a  coarse  net- 
work in  whose  meshes  lay  a  necrotic,  sometimes  ragged,  ma- 
terial stained  green  with  bile,  or  haemorrhagic,  or  of  a  pink- 
ish yellow  color.  To  the  left  of  this  was  a  mass  of  firm,  well- 
preserved,  yellowish  tumor  tissue,  also  subdivided  into  nodules. 
The  isolating  fibrous  tissue  bands  were  here  very  fine.  (Cf. 
Fig.  1  d.)  This  mass  was  seen  at  one  point  to  be  continuous 
with  a  portion  of  the  tumor  filling  a  large  vein.  Eound  about 
this  large  globular  mass  several  smaller  nodules  were  found, 
some  measuring  3  or  4  cm.  across.  These  were  at  times  well- 
preserved,  and  again  broken  down  and  necrotic.  (Cf.  Fig.  1  e.) 
The  peripheral  portion  of  the  right  lobe  surrounding  these 
tumor  masses  was  much  firmer,  consisting  of  a  network  of 
connective  tissue  trabeculae  in  whose  meshes  lay  a  deep  red 
rather  soft  material.  Small  greyish  dots  were  frequently  seen 
in  this  dark  red  substance.  (Cf.  Fig.  1  g.)  The  strands  of 
fibrous  tissue  sometimes  spread  out  into  large  areas,  measur- 
ing at  times  1  cm.  across,  in  which  lay  opaque  yellow  dots. 
The  presence  of  these  connective  tissue  trabeculse  gave  rise 
to  the  nodular  appearance  on  the  surface  of  the  liver. 

In  the  left  lobe  there  were  no  large  tumor  masses.  On  sec- 
tion the  cut  surface  showed  the  same  nodular  appearance  as 
the  outer  surface,  and  seemed  to  be  made  up  of  numerous  in- 
dependent rounded  tissue  masses,  held  together  by  a  frame- 
work of  connective  tissue.  These  rounded  areas  were  partly 
olive  green  (cf.  Fig.  1  h),  partly  of  a  3'ellowish  fawn  color  (i). 
and  partly  hjemorrhagic  and  more  opaque.  The  green  and 
yellow  nodules  gave  a  peculiar  marbled  mottling  to  the  outer 
and  cut.  surf  ace  of  the  liver.  Some  areas  were  necrotic,  soft 
and  pasty,  resembling  those  in  the  right  lobe,  except  that  they 
were  smaller  and  fresher.  Veins  occurring  in  the  cut  surface 
were  almost  constantly  filled  with  the  soft,  granular,  yellow 
mass  of  the  tumor.     (Fig.  1,  j,  j\) 

The  following  anatomical  diagnosis  was  made.  Primary 
adeno-carcinoma  of  the  liver  with  invasion  of  the  portal  and 


hepatic  veins.     Metastatic  growths  in  the  pulmonary  arteries 
and  lungs.     Cirrhosis  of  the  liver.     Ascites.     Haemoperitoneum. 


Microscopical  Examination 

Liver  Parenchyma. — There  seems  to  be  comparatively  little 
healthy  hepatic  tissue  left  in  the  entire  organ.  In  the  rim  of 
the  cirrhotic  liver  lying  between  the  large  tumor  and  the  cap- 
sule, the  lobules  are  very  hffimorrhagic.  (Cf.  Fig.  1,  h,  f.)  In 
places  where  the  process  is  not  far  advanced  the  central  vein 
and  capillaries  are  seen  to  be  deeply  congested  and  the  liver 
cords  well  preserved  only  at  the  margin  of  the  lobule.  In 
many  instances  the  process  has  seemingly  gone  much  fur- 
ther, and  the  lobule  appears  as  merely  a  mass  of  extrava- 
sated  blood,  all  trace  of  liver  cells  being  effaced.  In  some 
areas  the  cells  show  a  compensatory  hypertrophy.  While 
the  cords  do  not  seem  to  deviate  markedly  from  their  normal 
arrangement,  the  cells  are  enlarged  and  irregular  in  form, 
and  have  frequently  two  or  more  nuclei  which  are  likewise 
enlarged  and  take  the  hsmatoxylin  stain  very  deeply.  Such 
hypertrophied  forms  are  described  later  in  connection  with 
the  young  nodules.     (See  Histogenesis.) 

The  nuclei  of  the  capillary  endothelium  sometimes  show 
a  curious  hypertrophy.  They  have  become  rounded  or  oval, 
stain  very  deeply  with  hasmatoxylin,  and  are  sometimes  so 
numerous  as  to  fill  the  space  between  adjacent  liver  cords. 

The  olive  green  nodules  which  stud  the  left  lobe  prove  to 
be  necrotic  liver  tissue  deeply  bile-stained.  Other  necrotic 
areas  are  uncolored  by  bile. 

The  nodular  appearance  characterizing  the  whole  of  the 
left  lobe  (cf.  Fig.  1)  is  due  to  an  extensive  new  growth  of 
fibrous  tissue,  which  marks  off  areas  of  degenerated  liver,  as 
well  as  tumor  nodules  of  various  sizes,  but  does  not  tend  to 
invade  the  individual  lobules. 

The  fibrous  bands  reach  their  largest  dimensions  in  the 
right  lobe.  (Cf.  Fig.  1  b.)  In  this  interlobular  connective 
tissue  one  can  determine  an  increase  in  "  newly-formed  bile 
ducts"  which  are  occasionally  widely  dilated.  The  great 
length  and  narrowness  which  these  duct-like  canals  some- 
times show,  together  with  the  fact  that  they  branch  in  a 
complicated  way  and  even  anastomose,  seems  strong  evidence 
in  favor  of  the  view  that  they  are  really  new-formed  struc- 
tures and  not  merely  rows  of  compressed  liver  cells.  In  this 
instance,  though  they  are  very  evidently  continuous  with 
well-defined  bile  ducts,  their  lining  cells  often  become  so 
flattened  as  to  resemble  thick  endothelial  cells.     (Cf.  Fig.  2.) 

Tumor. — The  neoplasm  exhibits  some  diversity  in  struc- 
ture. 

The  large  mass  (Fig.  1  a)  proved  entirely  necrotic,  so  that 
its  histological  characters  were  obscured.  Sections  were 
made  to  pass  through  the  areas  marked  d,  h,  j,  g  in  Fig.  1, 
and  in  these  the  nature  of  the  tumor  could  be  studied.  Very 
commonly  when  it  is  found  as  a  nodule,  and  especially  when 
it  lies  in  a  blood  vessel,  it  consists  of  a  mass  of  cords  or 
strands  lying  side  by  side,  and,  as  seen  in  longitudinal  sec- 
tion, forming  frequent  anastomoses.  (Cf.  Fig.  3.)  These 
cords  vary  in  size,  some  consisting  of  but  5  or  6  cells  in  cross 
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secfion,  others  containing  50  cells  or  more.  They  are 
clothed  by  a  delicate  flat-celled  endothelium.  (Fig.  3  b.) 
A  lumen,  central  or  excentric,  is  occasionally  seen — a  mere 
gap  between  the  surrounding  cells,  having  no  endothelial 
lining.  (Cf.  4  c.)  No  bile  was  noted  in  these  tubes,  as  was 
found  by  v.  Heukelom." 

The  spaces  between  the  cord-like  structures  very  fre- 
quently contain  red  blood  corpuscles.  (Cf.  3  c.)  This 
phenomenon  is  easily  understood  in  the  case  of  the  intra- 
vascular growths,  where  such  spaces  represent  the  lumen 
of  the  vessel.  Where  a  tumor  nodule  is  found  in  the  midst 
of  hepatic  tissue,  we  may  conceive  that  the  blood  spaces  con- 
stituting the  capillaries  of  the  liver  have  persisted  between 
the  strands  of  tumor  cells  which  spring  from  and  correspond 
with  the  liver  cords,  as  is  described  below  under  histogene- 
sis. This  conception  explains  also  the  origin  of  the  endothe- 
lial covering  of  the  strands.  We  have  here  the  capillary 
endothelium  which  normally  lies  next  to  the  liver  strand. 

Nodules  of  this  description,  varying  from  3  or  3  mm.  in 
diameter  to  a  microscopic  size,  stud  the  left  lobe,  where  they 
sometimes  lie  vnthin  a  vessel  wall,  and  again  are  immediately 
surrounded  by  liver  cords.  Transitions  from  liver  cords  to 
tumor  columns  were  fonnd  in  this  region.  (See  Histogenesis.) 
The  nodules  here  are  in  the  main  well-preserved.  The  small 
whitish  dots  (Fig.  1  g)  consist  of  this  cord-like  form. 

The  well-preserved  nodule  (Fig.  1  d)  gives  a  picture  of 
larger  and  smaller  masses  almost  invariably  of  this  strand- 
like form,  separated  from  one  another  by  fine  bands  of  con- 
nective tissue.  There  is  occasionally  a  central  necrosis,  but  iu 
general  the  tissue  is  well-preserved  here. 

A  second  form  exhibited  by  the  tumor  is  somewhat  more 
complicated.  In  this  we  seem  at  first  sight  to  have  a  tissue 
made  up  of  a  very  indefinitely  arranged  mass  of  cells.  Closer 
examination  reveals,  however,  elongated  and  irregular  spaces 
(cf.  Fig.  5  a)  lined  by  a  delicate  endothelium  (b)  and  con- 
taining blood  corpuscles  and  fibrin  (Weigert's  fibrin  stain). 
These  spaces  are  further  bounded  by  a  row  of  cells,  either 
polygonal  and  irregularly  placed,  or  cylindrical  and  arranged 
side  by  side.  Adjoining  this  row  is  a  mass  of  irregularly  ar- 
ranged cells,  beyond  which  one  sees  another  row  of  polyg- 
onal or  cylindrical  cells,  which,  with  a  layer  of  endothe- 
lium, bounds  another  blood  space. 

Some  of  these  spaces  are  not  entirely  walled  ofl',  but  are 
continuous  with  the  spaces  described  above  as  lying  between 
the  tumor  cords.  One  may  then  conceive  this  part  of  the 
tumor  to  be  made  up  of  strands  of  cells  branching  and  anas- 
tomosing very  freely,  and  thus  sometimes  enclosing  blood 
spaces  with  intact  endothelium.  The  marginal  cells  of 
such  cords  generally  retain  a  definite  arrangement,  while 
the  central  ones  are  rather  disordered.  Areas  adjoining 
such  a  field  as  has  been  just  described  frequently  show  an 
absolute  irregularity  in  the  appearance  and  disposition  of  the 
cells.  Giant  forms  with  a  single  immense  nucleus  or  with 
many  large  nuclei  occur  in  such  areas  (cf.  Fig.  7),  and  an 


extensive  fatty  Regeneration  may  be  exhibited  by  fill  the 
elements,  giving  a  spongy  appearance  to  the  entire  field. 

In  the  intravascular  growth  both  forms  of  the  tumor  are 
seen,  as  well  as  the  irregular  areas  with  bizarre  giant  cells. 
Caseous  tracts  are  also  found  here,  showing  sometimes  faint 
outlines  of  tumor  cords  or  lines  of  intact  endothelium. 

The  vessel  wall  has  its  proper  endothelium  preserved,  and 
that  part  of  the  tumor  lying  in  apposition  is  similarly 
clothed.     (Cf.  also  Fig.  6.) 

Fragments  of  greenish  bile  are  found  in  abundance  both 
in  the  tumor  cells  and  lying  free  in  the  spaces  between  them. 

Tumor  Cells. — In  the  strand-like  form  of  the  tumor  (cf. 
Figs.  3,  4,  6)  the  cell  body,  as  compared  with  that  of  a 
normal  liver  cell,  is  small,  the  nuclei  in  a  tumor  cord  appear- 
ing more  closely  crowded  than  those  in  a  liver  strand.  The 
shape  of  the  cell  is  also  modified,  being  moulded  by  the  pres- 
sure of  its  neighbors  to  a  polygonal  outline.  The  proto- 
plasm has  the  granular  appearance  of  a  liver  cell,  and  in  gen- 
eral is  not  bile-stained.  The  nucleus  resembles  that  of  a 
liver  cell  in  size  and  appearance;  is  round  or  oval  and  con- 
tains many  minute  points  of  chromatin  irregularly  scattered 
and  often  joined  together  by  fine  strands.  A  larger  mass 
of  chromatin  is  frequently  seen  towards  the  centre.  (Cf. 
Fig.  4.)  Sometimes  the  cells  in  the  outermost  row  in  a 
cord,  those  lying  next  under  the  endothelium,  have  a  denser 
cytoplasm  and  a  more  solid-looking,  deeply-staining  nucleus. 
(Cf.  Fig.  6  d.) 

With  Mallory's  stain  the  reddish-blue  protoplasm  has  a 
vacuolated,  granular  appearance.  The  nucleus  is  provided 
with  one  or  occasionally  more  oval  or  round  bright  red 
bodies  containing  vacuoles  of  relatively  large  size.  At  times 
the  whole  nucleus  seems  to  be  stained  red,  owing  to  the 
large  size  of  this  nucleolar  body.  In  other  instances,  how- 
ever, there  is  a  space  between  the  nucleolus  and  the  nuclear 
membrane  in  which  appear  dots  and  strands  taking  the  red- 
dish-blue stain  of  the  cytoplasm  and  the  nuclear  membrane. 
A  hffimato.xylin  stain  does  not  differentiate  between  the 
various  nucleolar  bodies;  all  are  stained  blue. 

In  the  second  variety  of  the  tumor  (Fig.  5)  much  more 
irregularity  in  cell  structure  is  seen.  The  cells  bounding  the 
blood  spaces  are  frequently  cylindrical  in  form  and  have 
oval  or  elongated  nuclei  (Cf.  Fig.  6).  The  giant  forms 
found  here  have  already  been  referred  to  (Cf.  Fig.  7). 
The  nuclei  in  these  cells  are  generally  very  dense,  showing 
large  irregular  deeply-staining  blocks  against  a  ground  filled 
with  fine  chromatin  particles. 

In  portions  of  the  tumor  undergoing  degeneration,  the 
cytoplasm  is  often  replaced  by  a  fat  globule,  while  the  nu- 
cleus is  very  dense  and  assumes  bizarre  forms. 

In  certain  of  the  young,  fresh  nodules  seen  especially  in 
the  left  lobe,  the  nuclei  show  mitotic  figures. 

Metastases. — In  the  larger  and  smaller  branches  of  the 
pulmonary  arteries  masses  of  the  tumor  are  found  as  noted 
on  naked  eye  examination.  In  the  smaller  vessels  the 
growth  is  in  general  of  the  cord-like  form  and  is  fairly  well 
preserved   (Cf.   Fig.   6).     In  the   larger  arteries  the   second 
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form  (Fig.  5)  is  also  found;  and  here  again  disintegration 
and  irregularity  in  the  arrangement  of  the  cells,  and  fatty 
degeneration  are  observed.  The  vasa  vasorum  in  the  walls 
of  the  larger  vessels  are  frequently  filled  with  the  strand- 
like  growth,  and  occasionally  the  tumor  is  found  growing  in 
the  alveoli  adjoining  the  vessels,  sometimes  forming  large 
nodules. 

Cloin  °  in  his  case  found  bile  in  the  metastatic  growths  in 
the  lung;  none  was  observed  in  this  instance. 

Histogenesis. — This  is  best  traced  in  young  nodules  (Fig. 
1  h).  The  ground  substance  in  which  the  nodules  lie,  the 
liver  tissue,  shows  in  the  main  such  marked  caseation  that 
it  is  difficult  to  get  an  idea  of  its  structure.  The  cells  sur- 
rounding the  nodules  are  generally  in  good  condition,  how- 
ever. While  it  is  not  made  out  that  the  liver  lobules  be- 
come definitely  enlarged,  the  cell-cords  in  the  neighborhood 
of  an  area  of  new  growth  exhibit  distinct  hypertrophy,  and 
in  many  instances  the  relation  between  liver  cords  and  tumor 
strands  can  be  traced.  The  nodule  seems  very  often  to  have 
grown  so  exuberantly  as  to  compress  the  cords  of  cells  about 
it,  giving  them  a  squeezed  appearance  and  concentric  ar- 
rangement. The  transition  from  these  cords  to  the  struc- 
tures of  the  new  growth  is  as  follows : 

The  cells  in  the  surrounding  cords  become  larger,  their 
nuclei  are  also  enlarged  and  take  a  deep  hematoxylin  stain, 
and  this  widened  atypical  strand  becomes  still  wider,  comes 
to  have  several  cells  abreast,  and  passes  thus  gradually  over 
into  one  of  the  cords  definitely  belonging  to  the  tumor  (Cf. 
Figs.  8  and  9). 

V.  Heukelom'  gives  exquisite  pictures  of  just  such  a  transi- 
tion as  that  seen  here,  and  Schmeiden'  and  Cloin'  note 
a  similar  phenomenon. 

Proliferation  of  the  tumor  cord  thus  produced  can  be 
readily  conceived  to  give  rise  to  nodules  of  larger  and  smaller 
dimensions  as  they  are  found  all  through  the  left  lobe. 
Through  anastomosis  of  adjacent  cords  the  more  compli- 
cated variety  of  the  new  growth  may  arise,  as  suggested 
above.  The  blood  capillaries  of  the  liver  are  evidently  con- 
tinuous with  the  spaces  between  the  different  tumor  strands. 
The  manifold  small  nodules  scattered  through  the  liver  are 
then  not  of  metastatic  origin,  but  are  primary  growths  de- 
rived by  a  direct  transformation  from  the  liver  cells. 

A  word  may  be  said  here  on  the  connection  between  cir- 
rhosis and  adenoma  formation. 

A  few  authors  hold  that  the  two  processes  are  quite  in- 
dependent of  each  other.  Many  others  think  the  coexist- 
ence of  the  two  lesions  is  too  frequent  and  too  typical  to  be 
merely  fortuitous.     Some  consider  the  adenomatous  growth 
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the  primary  disturbance,  the  cirrhotic  process  being  depend- 
ent thereon.  On  the  other  hand  many  hold  that  the 
cirrhosis  is  antecedent  and  the  tumor  growth  a  result.  Ow- 
ing to  the  destruction  of  liver  parenchyma,  due  to  an  exten- 
sive new  gi'owth  of  connective-tissue,  those  liver  cells 
which  are  intact  undergo  a  vicarious  hypertrophy.  The  large 
atypical  cells  thus  produced  are  transformed  in  some  way 
into  adenoma  cells. 

A  very  rational  view  is  suggested  by  the  work  of  Mar- 
chand.  That  author  found  that  after  extensive  destruction 
of  the  liver  cells  by  some  unknown  poison  (acute  yellow 
atrophy)  a  connective  tissue  new  growth  accompanies  the 
efforts  at  regeneration  of  the  liver.  These  efforts  are  of  two 
or  perhaps  three  kinds,  according  to  him:  1.  The  formation 
of  large,  irregidar  lobules  from  the  lobules  or  portions 
thereof  remaining.  2.  The  proliferation  of  cells — even  de- 
generated ones — in  the  greatly  degenerated  areas.  3.  The 
growth  of  bile  ducts  into  the  lobule. 

In  these  cases  of  carcinoma  of  the  liver  the  course  may 
have  been  analogous.  There  has  been  a  destruction  of  the 
liver  tissue  by  some  poison,  to  so  great  an  extent  that  the 
organism  is  forced  to  undertake  efforts  at  regeneration. 
These  consist  in  the  formation  of  atypical  cell  masses;  and 
a  further  more  atypical  development  of  such  masses  results 
in  the  production  of  a  malignant  growth,  the  exact  changes 
at  this  border-line  between  compensatory  hyperplasia  and 
malignancy  being  obscure  to  us.  The  cirrhosis  is  thus  a 
phenomenon  of  invariable  occurrence  as  part  of  the  healing 
process  after  the  degeneration  of  the  liver,  but  is  of  quite 
secondary  interest  in  the  production  of  the  tumor. 

Orth '"  writes  "  One  cannot  help  asking  whether  we  have 
not  here  a  vicarious  hypertrophy  which  from  some  unknown 
cause  proceeds  past  its  goal  and  by  atypical  growth  leads  to 
the  formation  of  a  tumor,"  and  Schmieden"  in  a  general 
way  holds  the  same  opinions. 

As  conclusions  from  the  foregoing  study  we  may  state: 

The  case  shows  a  multiple,  primary  neoplasm  in  the  liver, 
accompanied  by  a  widespread  interlobular  cirrhosis. 

The  new  growth  has  invaded  both  portal  and  hepatic  veins, 
and  is  found  filling  the  pulmonary  arteries  and  forming 
metastatic  nodules  in  the  lung  tissue. 

The  tumor  shows  some  variation  in  its  structure,  and 
transitions  from  liver  cords  to  tumor  strands  are  demon- 
strable. 

The  malignant  tumor  possibly  results  from  the  progressive 
atypical  growth  of  hyperplastic  masses  produced  eoinci- 
dentally  with  the  cirrhosis  by  a  reparatory  and  regenera- 
tive process,  after  the  extensive  destruction  of  the  liver  by 
some  unknown  poisonous  agent. 

i»Loc.  cit.  "  Loc.  cit. 
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CONCERNIiNG  AN  IMPROVED  METHOD  OF  MAKING  COLLODIUM  SACS. 

By  Noeman  MacLeod  Harris,  M.  B., 
Associate  in  Bacteriology,  Johns  Hopkins  University. 

(From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 


It  will  not  be  too  presumptuous  upon  my  part  to  state  that 
by  the  majority  of  workers  in  our  bacteriological  laboratories 
both  the  utilization  and  the  making  of  the  eollodium,  or  cel- 
loidin  sac  for  experimental  purposes  is  almost  wholly  neg- 
lected. This  is  largely  to  be  accounted  for,  perhaps,  either 
by  the  lack  of  a  fully  described  technique  of  a  reasonably 
easy  method,  or  by  the  presentation  of  a  too  cumbersome 
method  which  entails  spending  too  much  time  in  overcoming 
many  difficulties  of  a  technical  nature,  thus  naturally  lead- 
ing to  discouragement  and  the  abandonment  of  further  at- 
tempts. It  is,  therefore,  the  object  of  this  paper  to  present 
an  improved  method  of  making  these  sacs,  the  technique  of 
which  is  simple  and  readily  acquired,  whilst  the  materials 
are  practically  always  at  hand  in  every  laboratory  for  mak- 
ing them  upon  briefest  notice. 

Before  entering  upon  details  it  may  not,  perhaps,  be  out 
of  place  to  give  a  short  review  of  the  history  connected  with 
the  introduction  of  eollodium  sacs  and  the  several  methods 
employed  in  their  manufacture,  so  far  as  I  have  been  able 
to  get  at  the  facts. 

Taking  advantage  of  the  facilities  for  osmosis  afforded  by 
eollodium  films,  the  idea  of  sealing  up  bacteria  in  the  living 
state  within  such  films  and  placing  them  within  the  animal 
body  to  obtain,  if  possible,  the  effects  of  the  elaborated  dif- 
fusible toxins  without  the  presence  of  the  germs  themselves 
in  the  blood  or  tissues,  presented  itself  some  six  or  seven 
years  ago  to  Drs.  Metschnikoff  and  Eoux  of  the  Pasteur 
Institute  in  Paris.  This  idea  was  successfully  wrought  out 
by  them  in  their  studies  upon  the  toxins  of  Asiatic  cholera  in 
1896,  and  later  by  Nocard  and  Eoux  who  by  this  means  im- 
doubtedly  isolated  the  causative  factor  of  pleuropneumonia 
of  cattle.  This  latter  study  was  a  veritable  triumph,  inas- 
much as  it  proved  what  had  heretofore  been  only  suspected, 
that  in  certain  infectious  diseases  we  had  to  deal  with  living 
matter  of  such  minute  proportions  as  to  be  beyond  the  ability 
of  the  most  powerful  microscope  to  define. 

Furthermore,  Nocard  was  able  by  means  of  the  sacs  to 
transform  the  characteristics  of  the  human  tubercle  bacillus 
into  those  of  the  avian  variety,  thus  adding  proof  to  the 
theory  of  the  mutability  of  closely  allied  forms  of  bacteria. 
It  was  also  demonstrated  that  the  virulence  of  patho- 
genic bacteria  could  in  some  instances  be  highly  exalted  by 
implanting  a  successive  series  of  eollodium  sac  cultures  in 
the  peritoneal  cavities  of  animals. 

Quite  recently,  McCrae  has  pointed  out  the  value  of  the 
sac  in  the  classification  of  bacteria  of  closely  allied  species, 
and  produced  agglutinative  reactions  in  the  blood  of  one 
animal  inoculated  with  several  sacs,  each  containing  a  differ- 
ent species  of  bacterium. 


In  perusing  the  writings  of  Roux,  Metschnikoff  and  No- 
card  relative  to  their  experimentations  with  eollodium  sacs, 
one  curiously  enough  fails  to  glean  the  least  hint  as  to  how 
these  sacs  were  prepared,  nor  do  later  publications  from  the 
Pasteur  Institute  seem  to  contain  any  references  to  the 
technique. 

In  this  country  some  years  ago  (1898?)  partially  successful 
attempts  were  made  by  Dr.  E.  L.  Trudeau  of  Saranac  Lake 
to  turn  out  a  serviceable  celloidin  sac.  He  was,  I  believe, 
the  first  to  suggest  the  employment  of  the  ordinary  gelatin 
capsule  as  a  mold  upon  which  to  form  the  sac.  The  method 
used  was  found  not  to  be  sufficiently  well  developed  to  yield 
satisfactory  results  and  publication  was  never  made,  although 
Dr.  Trudeau  openly  spoke  of  his  technique  to  many. 

Dr.  T.  M.  Prudden  of  Columbia  University  about  the  same 
time  developed  a  method  of  making  celloidin  sacs  by  using 
a  tube  in  whose  bottom  a  small  hole  was  blown,  which  pre- 
vioiis  to  dipping  was  sealed  by  a  thin  film  of  celloidin.  The 
tube  was  dipped  in  the  medium  and  rolled  until  it  had  set, 
when  the  sac  w-as  dislodged  by  blowing  into  the  tube,  the 
air  escaping  from  the  small  hole  in  the  bottom  and  dissecting 
the  film  away  from  the  sides  of  the  tube.  The  method  did 
not  prove  very  satisfactory,  nor  did  the  coating  of  gelatin 
capsules  in  several  ways  yield  any  better  results. 

To  Professor  F.  G.  Novy  of  the  University  of  Michigan 
belongs  the  credit  of  being  the  first  to  publish  the  method  of 
Metschnikoff  and  Roux.  This  consists,  briefly,  in  coating  a 
glass  rod  of  a  certain  thickness  with  eollodium,  several  times, 
until  a  sufficiently  thick  layer  is  deposited,  allowing  it  to  set 
and  then  peeling  the  sac  off  by  inversion,  trimming  it  and 
affixing  a  piece  of  glass-tubing  of  proper  calibre  by  the  aid 
of  gentle  heat.  By  further  manipulation  the  capsule  is  filled 
with  broth,  sterilized,  inoculated  and  the  tube  sealed  up  close 
to  the  capsule  by  means  of  the  gas  flame. 

Utilizing  Trudeau's  idea  of  employing  the  gelatin  capsule 
as  a  mold,  Dr.  John  McCrae  of  Montreal  has  devised  a  most 
successful  method.  His  technique  is  briefly  stated  as  fol- 
lows: the  larger  end  of  a  selected  gelatin  capsule  is  made 
to  adhere  to  the  end  of  a  piece  of  glass-tubing  of  similar 
bore,  by  heating  the  latter  a  little.  The  capsule  is  then  dip- 
ped in  thin  celloidin  several  times  until  a  sufficient  coating 
has  formed,  when  it  is  further  hardened  by  immersing  in 
cold  water.  The  gelatin  is  next  dissolved  away  by  hot  water, 
the  resulting  celloidin  sac  filled  with  broth,  sterilized,  and 
preserved  in  a  broth  culture  tube  for  use  when  desired. 

Quite  recently  Dr.  C.  S.  Gorsline  of  the  University  of 
Michigan  has  published  a  method  which  is  essentially  that 
of  Prudden.  but  he  has  overcome  difficulties  of  dislodging 
the  sac  from  the  glass  tube  by  filling  the  latter  with  water 
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and  forcing  the  water  out  through  the  hole  by  blowing  into 
the  tube.  The  sac  is  then  fitted  to  a  suitable  piece  of  glass 
tubing  by  gently  heating  the  latter,  and  the  final  technique 
is  that  of  filling  with  broth  and  sterilizing  under  conditions 
suitable  for  preserving  the  capsule  from  contamination  until 
required  for  implanation. 

Eegarding  the  method  which  I  have  devised,  I  can  make 
few  claims  to  any  originality,  having  built  upon  Dr.  Tru- 
deau's  idea  of  using  the  gelatin  capsule,  and  benefited  also 
by  McCrae's  efforts  in  the  same  line. 

The  procedure  is  carried  out  as  follows,  having  first  as- 
sembled the  necessary  materials  consisting  of — 

(a)  Empty  gelatin  capsules: — those  of  Parke,  Davis  &  Co., 
may  be  had  in  the  market,  of  almost  any  size  desired,  rang- 
ing from  "  jSTo.  0 — medical,"  holding  about  1  cc,  up  to 
•"No.  10 — veterinary,"  holding  approximately  30  cc. 


Fig.  :. 


Fiu.  2. 


'No. 


Fig.  0. 
.3  Veterinary," 


Fig.  1. — Empty  gelatin  capsule,   actual  size. 
P.  D.  &  Co. 

Fio.  2. — Glass  tube  sealed  into  end  of  capsule. 

Fig.  3. —Sac  ready  for  insertion,  a,  6,  c,  points  of  reinforcement;  (/, 
limit  for  height  of  the  column  of  fluid  inside. 

(b)  Glass-tubing: — preferably  that  having  a  gross  diame- 
ter of  from  2.5  mm.  to  4  mm.,  or  if  such  sizes  are  not  at 
hand,  coarser  tubing  may  be  drawn  out  to  suit  the  purpose. 

(c)  CoUodium  (U.  S.  P.),  or  Celloidin: — either  solution  to 
he  tolerably  thick  and  kept  in  a  small  round  jar,  with  closely 
fitting  top,  to  the  depth  of  4  to  5  cm. 

(d)  A  Drying-rack  made  by  piercing  a  half  inch  pine  board 
■with  rows  of  long  fine  wire  nails  at  intervals  of  4  cm. 

(e)  A  glass-blower's  burner,  or  some  device  to  secure  a 
long  narrow  flame. 

(f)  A  small  file. 

Procedure. — Having  selected  the  gelatin  capsule,  a  piece 
of  glass  tubing  4  cm.  long  and  of  3  mm.  diameter  is  taken 
and  the  sharp  edge  of  one  end  is  filed  down  and  that  end 
heated  a  moment  in  the  flame  of  a  Bunsen  burner,  then  the 
unseparated  capsule  is  taken  in  the  grasp  of  the  left  thumb 
and  fore-finger,  and  with  those  of  the  right  hand  gentle 
pressure  is  made  with  the  heated  end  of  the  tube  directly 
against  the  centre  of  the  end  of  the  smaller  portion  of  the 
capsiile  until  the  tube  projects  within  the  cavity  not  more 


than  2  mm.  (see  Fig.  2).  In  a  moment  it  becomes  fast,  if 
the  heat  has  not  been  so  great  as  to  burn  the  gelatin,  then 
one  proceeds  to  apply  a  coating  of  collodium  by  means  of  a 
match  or  platinum  loop  around  the  junction  point  of  tube 
and  capsule.  ISTow  separate  the  capsule,  and  by  means  of  a 
knife  or  other  sharp-pointed  tool  clear  the  bore  of  the  tube 
of  the  hardened  cap  of  gelatin,  then  replace  the  two  sections 
as  before. 

We  now  have  the  gelatin  capsule  centrally  fixed  to  a  per- 
manent spindle  which  renders  the  coating  with  collodium  or 
celloidin  an  easy  matter.  Before  proceeding,  however,  to 
the  coating  process  see  that  the  collodium  previously  ap- 
plied to  the  neck  is  quite  dry.  This  being  so,  the  jar  con- 
taining the  collodium  is  held  tilted  at  an  angle  of  about  50°, 
the  gelatin  capsule  is  slowly  lowered  into  it  and  submerged 
sufiiciently  to  coat  the  tube  to  the  height  of  1  cm.  above  the 
end  of  the  capsule.  It  is  now  brought  slowly  up  out  of  the 
collodium  in  the  horizontal  position  quietly  rotating  it  at  the 
same  time,  care  being  taken  not  to  remove  too  much  collo- 
dium else  the  smoothness  and  evenness  of  the  film  will  be 
interfered  with. 

Now  rotate  continuously  until  it  becomes  set,  slowly  at 
first  to  ensure  an  even  distribution  of  the  material,  then  more 
rapidly,  blowing  upon  it  occasionally  to  hasten  the  setting. 
I  do  not  believe  that  immersing  the  cajjsule  in  water  at  this 
stage  tends  to  any  advantage,  rather  the  reverse,  for  opaci- 
ties are  liable  to  develop  in  the  film  which  may  become  per- 
manent and  spoil  the  transparency  of  the  finished  sac,  and 
may  be,  prevent  proper  dialysation.  When  the  film  has  set, 
the  capsule  may  be  placed  at  once  upon  one  of  the  nails  of 
the  drying-rack  to  dry.  It  is  of  especial  importance  to  let 
it  dry  out  thoroughly.  After  this  process  is  ended  it  is  not 
necessary  to  repeat  the  coating  unless  the  collodium  is  quite 
thin  (I  might  say,  here,  that  before  using,  I  allow  it  to 
evaporate  down  to  the  consistency  of  a  moderately  tliick 
syrup),  for  the  thicker  the  film  the  less  useful  a  sac  be- 
comes, however,  after  a  trial  or  two  each  worker  can  use 
his  own  judgment  as  to  what  is  enough.  It  is  necessary  at 
this  stage  to  reinforce  the  sac  at  certain  points,  but  before 
doing  this  it  may  be  well  to  wind  a  piece  of  silk  thread  on 
the  glass  tube  close  to  the  capsule,  tie  it  and  leave  two  ends 
hanging  so  that  the  sac  later  on  may  be  readily  handled. 
Eeferring  to  Fig.  3,  a,  b,  c,  the  points  to  be  reinforced  are 
indicated  and  the  measure  is  carried  out  by  means  of  the 
platinum  loop,  except  in  reinforcing  the  end  which  is  ac- 
complished by  simply  dipping  the  capsule  again  into  the 
collodium.  The  sac  is  again  placed  upon  the  rack  to  dry, 
which  occupies  a  short  time,  and  it  is  then  ready  for  the 
next  step.  In  this  way  ten  or  twelve  capsules  may  be  set 
up  in  succession,  and  usually  by  the  time  the  last  one  is 
coated  the  first  will  be  found  ready  to  be  reinforced,  and 
upon  strengthening  the  last  sac  the  first  will  be  ready  for 
finishing. 

The  gelatin  must  now  be  removed  from  the  interior  of  the 
formed  sac.  This  may  go  hand  in  hand  with  the  steriliza- 
tion,  or  constitute  a  separate  procedure.     Considering,  the 
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former  proposal  first,  the  coated  capsule  is  removed  from 
the  rack  and  filled  with  broth  by  means  of  a  Pasteur  pipette, 
conveniently  bent  at  right  angles  a  little  distance  above  the 
bulb,  and  at  once  placed  in  a  broth  culture  tube,  glass  spindle 
do\vn^ya^ds,  and  covered  with  broth  to  the  extent  of  1  to  2 
cm.  above  the  capsular  end.  The  tube  now  holding  the  sac 
is  autoclaved  for  five  minutes  at  one  atmosphere  pressure  and 
120°  C,  thus  rendering  it  completely  sterile.  It  will  be 
found  upon  removal  from  the  autoclave  that  the  gelatin 
has  been  melted  and  expelled  from  the  sac  and  has  gone 
into  solution  with  the  broth,  so  that  we  have,  now  the  sac 
filled  with  a  medium  of  weak  nutrient  gelatin,  which  may 
congeal  on  cooling,  coustituting  an  excellent  pabulum  for 
bacteria. 

If,  however,  it  is  thought  to  be  desirable  to  remove  the 
gelatin  from  the  sac,  the  latter  is  to  be  filled  as  before, 
placed  in  a  dish  of  hot  water,  when  after  a  while  the  gelatin 
melts  and  may  be  washed  out  by  means  of  the  pipette,  the 
process  being  repeated  as  often  as  is  necessary.  The  sacs 
are  then  to  be  sterilized  in  the  manner  stated  in  the  fore- 
going, and  may  be  preserved  in  good  condition  for  use  at 
any  time  by  leaving  them  in  the  culture  tubes. 

By  the  foregoing  processes  it  will  be  found  that  very 
little,  or  no  shrinking  occurs  in  the  sac  if  pains  have  been 
taken  to  dry  it  in  the  air  after  coating,  and  if  the  manipula- 
tions in  coating  have  been  deliberate  no  bubbles  should  be 
seen  in  the  walls  of  the  sac.  Likewise,  the  glass  spindle  re- 
mains firmly  fixed  in  position  requiring  considerable  rough 
handling  to  cause  its  separation.  It  is  surprising  how  tough 
such  a  sac  can  be  after  only  one  application  of  the  thick 
collodion,  and  at  the  same  time  appear  so  frail. 

As  Novy  points  out,  some  varieties  of  collodium  and  eel- 
loidin  are  of  little  value  for  the  manufacture  of  sacs  on  ac- 
count of  having  such  a  low  index  of  dialytic  power,  or  are 
even  without  any,  so  it  would  be  well  to  make  a  test  of  the 
osmotic  properties  of  a  sac  before  making  a  number  of 
them.'  This  test  can  best  be  made  by  completely  removing 
the  gelatin  and  filling  the  sac  with  a  saturated  solution  of 
magnesium  sulphate,  immersing  it  in  distilled  water  and 
testing  the  latter  for  the  presence  of  the  salt  at  intervals. 

The  technique  of  inoculating  and  closing  the  sac  will  now 
be  discussed.  The  culture  tube  containing  the  sterilized 
capsule  is  to  be  emptied  of  its  fluid  contents  and  the  sac  to 
be  then  deposited  in  a  sterile  Petri  dish  or  some  other  suit- 
able vessel.  With  a  pair  of  sterile  dissecting-f creeps  the 
glass  spindle  will  be  taken  hold  of  and  the  sac  held  vertically 
upwards,  whilst  with  a  Pasteur  pipette  a  small  quantity  of  the 
contents  is  removed  (see  Pig.  3,  d)  so  as  to  obviate  any  chance 
of  the  fluid  within  flowing  up  into  the  tube  during  the  seal- 
ing of  the  glass,  then  with  the  pipette  a  small  portion  of  the 
inoculating  material  is  very  carefully  deposited  within  the 


'  I  am,  however,  inclined  to  believe  that  the  condition  is  more  often 
caused  by  the  water-hardening  process,  or  by  having  too  thiclt  a  film, 
than  by  the  quality  of  the  material. 


capsule,  caution  being  needed  not  to  permit  any  to  touch  the 
sides  of  the  tube. 

The  sealing  of  the  glass  tube  demands  most  delicate  ma- 
nipulation upon  the  part  of  the  operator.  Having  prepared 
the  glass-blower's  burner,  the  spindle  of  the  sac  is  taken 
hold  of  high  up  with  another  pair  of  sterilized  forceps,  and 
with  the  first  pair  (heated  a  little  to  disperse  moisture  from 
inside  the  tube  near  the  site  of  sealing)  a  fresh  grasp  is  to 
be  taken  lower  down  close  to  the  junction  of  the  sac  and  the 
tube,  then  with  the  sac  held  vertically  the  glass  tube  is 
brought  into  contact  with  the  narrow  non-luminous  flame  of 
the  burner  a  short  distance  above  the  lowermost  forceps, 
precautions  being  taken  to  first  drive  oS  any  moisture  which 
might  be  lodging  at  or  near  the  point  of  sealing,  the  glass 
rapidly  fuses  and  is  drawn  apart  gently  and  the  end  attached 
to  the  sac  sealed  perfectly,  as  shown  in  Fig.  3.  Care  must 
still  be  exercised  until  the  glass  point  is  well  cooled  lest  any 
agitation  of  the  sac  cause  its  contents  to  be  thrown  up  into 
contact  with  the  glass  and  crack  it  and  render  the  sac  use- 
less. This  danger  being  past,  it' is  well  to  wash  the  sac  off 
with  sterile  water  or  broth  and  replace  it  in  a  sterile  broth 
culture  tube  until  abdominal  section  has  been  performed 
upon  the  animal  when  it  is  removed  and  cautiously  inserted 
and  gently  pushed  away  from  the  site  of  the  incision  by  the 
sterile  finger  of  the  operator.  McCrae  very  wisely  suggests 
that  at  first  the  operator  should  incubate  the  inoculated  sacs 
for  3-4  hours  in  broth  to  assure  himself  that  there  is  no  flaw 
in  his  technique  of  making  the  sac,  and  if  the  broth  remains 
sterile  then  to  proceed  to  insert  the  capsule  in  the  animal; 
this  procedure  may  be  abandoned  if  it  is  seen  that  one  has 
acquired  the  technique  perfectly. 

Resume  of  Technique. 

(o)  Preparation  of  the  glass-tubing. 

(6)  Fixation  of  same  to  gelatin  capsule  by  heat. 

(c)  Coating  of  junction-point  while  warm. 

(d)  Clearing  the  bore  of  tube  of  gelatin. 

(e)  Coating  of  the  whole  capsule. 
(/)  Air-drying  on  the  rack. 

(g)  Reinforcing,  and  again  drying. 

(/()  Charging  the  capsule  with  broth. 

(i)  Sterilization  in  autoclave  (removal  of  gelatin). 

(;')  Inoculation. 

(k)  Sealing  up  glass  tube. 

Advantages  of  the  Method. 

1.  There  are  practically  no  limitations  to  the  size  of  the 
gelatin  capsules  requisite  for  experimentation. 

2.  There  is  no  necessity  to  remove  the  sac  from  the  mold, 
which  is  dissolved  and  forms  a  nutrient  medium  for  the 
growth  of  the  inoculated  organisms. 

3.  A  greater  relative  amount  of  dialysing  surface  is  ob- 
tained by  the  use  of  a  minimal  quantity  of  glass,  than  is 
gotten  by  other  methods. 

4.  By  completely  air-drying  the  collodium,  a  thinner, 
tougher,  less  shrunken  and  an  equally  good  dialysing  mem- 


May,  1903.] 


JOHNS   HOPKINS   HOSPITAL    BULLETIN. 


115 


brane  is  obtained  than  by  the  water-hardened,  rod  or  tube 
systems. 

5.  The  method  seems  to  throw  fewer  discouraging  difficul- 
ties in  the  way  of  the  operator  than  most  of  the  other 
schemes. 

Tliat  the  method  is  not  perfect  will  occur  to  all,  but  I 
offer  it  in  the  hope  that  it  will  afford  some  the  opportunity 
of  accomplishing  with  less  difficulty  what  has  heretofore 
been  one  of  the  most  involved  of  bacteriological  technical 
procedures,  and  also  the  hope  that  it  may  finally  lead  some 
one  to  suggest  a  simpler  and  a  more  perfect  method. 

I  take  this  opportunity  to  express  my  thanks  to  Doctors 
Trudeau,  Prudden  and  Gorsline  for  information  regarding 
their  own  technique. 
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Meeting  of  November  IS,  1901. 

Dr.  Osier  in  the  chair. 
Arthritis  deformans.     Dk.  Boggs. 

This  man,  45  years  of  age,  came  in  November  6,  complain- 
ing of  stiffness  of  the  hips,  back  and  neck.  His  family  his- 
tory is  quite  interesting  in  that  his  grandfather  suffered  with 
rheumatism  and  was  disabled  with  stiff  joints  as  was  also  his 
father  and  one  paternal  uncle.  One  sister  also  had  rheu- 
matism and  tuberculosis,  one  of  the  etiological  factors  men- 
tioned by  Marie  in  this  disease.  His  past  history  shows  that 
measles  was  his  only  acute  illness  until  he  was  grown  up  but 
he  had  lues  at  the  age  of  23;  has  never  been  addicted  to  the 
excessive  use  of  alcohol. 

His  attacks  began  at  12  years  of  age  with  what  he  calls 
muscular  rheumatism,  that  is,  the  joints  were  not  affected 
but  he  had  pains  in  the  arms  and  legs  near  the  joints  with- 
out limitation  of  movements.  By  the  time  he  was  15  he  was 
unable  to  play  in  outdoor  sports  with  the  other  boys  be- 
cause cold  air  brought  on  these  attacks.  These  would  some- 
times be  very  severe  for  two  or  three  days  but  he  was  not 
compelled  to  go  to  bed  with  them.  When  24  years  old  he 
had  his  first  severe  joint  attack,  beginning  in  the  right  knee 
and  extending  down  to  the  foot.  Then  it  began  in  the  left 
knee  and  foot,  then  changed  back  to  the  right  and  finally 
back  to  the  left  again.  During  this  attack  he  lost  30  pounds 
in  weight  but  in  the  course  of  three  months  was  able  to  go 
about  without  the  use  of  a  stick.  Shortly  after  this  he  no- 
ticed a  stiffness  and  spasm  in  the  abdominal  muscles  which 
gradually  drew  him  over  into  a  flexed  position  and  his  waist 
became  so  small  that  he  could  span  it  with  his  two  hands. 


This  condition  lasted  for  15  years  and  about  the  time  of  the 
involvement  of  the  abdominal  muscles  he  began  to  have  pain 
and  spasm  of  the  muscles  of  the  eyes.  These  have  persisted 
and  at  times  are  quite  severe.  During  an  epidemic  of  in- 
fluenza in  1891  he  had  an  attack,  probably  of  acute  articular 
rheiimatism  in  which  the  feet  and  the  hands  became  very 
much  swollen.  He  has  been  getting  worse  since,  the  swell- 
ing being  followed  by  pain  and  then  after  the  acute  stage 
by  an  increasing  stiffness  of  the  neck.  At  times  there  has 
been  difficulty  in  swallowing.  In  1894  he  had  another  at- 
tack, this  time  affecting  the  hips,  thighs  and  small  of  the 
back,  the  stiffness  in  the  back  increasing  gradually  until  by 
1896  the  neck  and  back  were  rigid  but  there  was  slight  mo- 
tion still  at  the  hips.  There  have  been  no  acute  attacks 
since  but  by  1898  he  had  lost  entirely  the  power  to  flex  the 
hips  and  assumed  the  characteristic  position  he  now  exhib- 
its. Between  1896  and  1898  he  noticed  an  increasing  stiff- 
ness of  the  lower  maxilla  and  at  times  he  could  not  open 
the  mouth  sufficiently  to  take  food,  he  used  vigorous  mas- 
sage, however,  prying  his  mouth  open  by  one  means  or 
another  and  has  regained  some  degree  of  motion  of  the 
jaws.  He  has  no  motion  whatever  in  the  spine  now  and 
the  only  motion  left  in  the  hip  joint  is  a  very  slight  degree 
of  abduction  when  the  legs  are  firmly  pressed  apart.  The 
knee  joints  and  ankles  are  perfectly  free  and  he  gets  about 
with  a  fair  degree  of  comfort  but  has  difficulty  in  going  up 
or  down  stairs.  He  is  able  to  carry  on  his  business  as  a 
lawyer. 

The  case  is  an  illustration  of  one  of  the  types  of  arthritis 
deformans  described  by  Striimpell  and  Marie  in  which  the 
spine  is  affected  and  sometimes  the  hips  and  shoulders.  Tt 
is  notable  that  the  patient  has  none  of  the  nodes  of  Heber- 
den  so  common  in  another  group  of  cases. 
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Discussion. 

Dr.  Osleb. — This  is  one  of  an  interesting  group  of  some 
5  or  6  eases  we  have  had  illustrating  spondylitis  deformans. 
This  ease  in  particular  shows  that  the  affection  is  only  the 
spinal  variety  of  arthritis  deformans.  This  man  has  had 
recurring  attacks  of  arthritis  for  many  years.  He  has  not 
the  usual  extreme  nerve  root  pains  but  I  judge  the  attack 
he  had  some  years  ago  was  due  to  pressure  on  the  nerves  as 
they  passed  through  the  foramina.  Some  of  the  cases  have 
agonizing  pains.  One  point  that  Dr.  Boggs  did  not  mention 
is  the  condition  of  complete  anchylosis  of  the  thorax  which 
is  a  constant  feature  of  this  form. 

Anatomically  this  is  the  oldest  known  disease.  Skeletons 
with  spond3'litis  deformans  have  been  found  among  the  mum- 
mies of  Egypt. 

Dr.  Tinker. — The  surgical  side  of  rheumatoid  arthritis 
and  arthritis  deformans  seems  to  be  worthy  of  consideration 
because  it  offers  the  only  possible  means  of  relief  for  a  very 
distressing  deformity.  Very  little  has  been  written  about 
it,  but  from  some  recent  reports  it  would  appear  that  the 
condition  is  not  quite  as  hopeless  as  it  was  formerly  supposed 
to  be.  Konig  has  recently  reported  his  experience  in  the 
treatment  of  20  cases  of  this  kind,  with  operation  in  four 
cases  in  which  the  hip  was  entirely  anchylosed,  as  is  the 
case  here.  He  did  resection  with  satisfactory  results,  aU  the 
patients  being  able  to  go  about  and  at  least  two  being  able 
to  take  up  their  former  occupations.  Kiister  has  also  re- 
sected such  joints  with  fairly  satisfactory  results.  Some 
other  writers  have  not  been  so  fortunate  and  one  states  that 
he  resected  a  joint  which  was  quite  painful  with  relief  of  the 
pain  but  without  the  patient  being  able  to  go  about.  In 
this  country  very  little  has  been  done  in  an  operative  way. 
Goldthwait,  of  Boston,  has  operated  upon  two  cases  with 
fairly  satisfactory  results  by  breaking  up  the  anchylosis  and 
following  that  with  massage.  In  the  earlier  stages  of  the 
affection  massage  is  probably  beneficial  and  I  believe  this 
man  has  benefited  himself  very  much  by  his  exercises.  After 
there  is  firm  anchylosis  the  Germans  believe  that  resection  is 
the  only  thing  to  do. 

The  Question  of  the  Operative  Treatment  of  Acute  Pancreatitis. 

Dr.  Bloodgood. 

(To  appear  later.) 

A  Case  shoTTing:  the  Deformities  of  Chronic  Gout.  Dr.  Futch  kr. 
The  patient  I  have  to  show  is  one  manifesting  very  ad- 
vanced deformities  in  the  joints  as  the  result  of  chronic 
gout.  The  man  is  54  years  of  age  and  was  admitted  the 
first  time  in  1894  complaining  of  pains  in  his  feet,  ankles 
and  hands.  There  was  no  family  history  of  gout.  The 
patient  had  been  a  brick-layer  most  of  his  life  but  had  been 
a  brass-worker  for  a  time  after  the  onset  of  his  gout  sjTup- 
toms.  The  first  joint  affected  was  probably  one  of"  the 
metatarso-phalangeal  joints.     This  occurred  about  14  years 


ago.  Every  year  from  that  time  up  to  the  date  of  admission 
he  had  repeated  attacks  of  arthritis,  involving  at  times  also 
the  elbows  or  the  knees.  He  had  been  a  heavy  beer  drinker, 
2  or  3  pints  a  day  and  occasionally  a  glass  of  whiskey.  The 
fact  that  he  had  been  a  brass-worker  was  probably  of  no 
special  importance  but  whether  or  not  lead  was  an  etiological 
factor  in  his  case  it  is  difficult  to  say.  For  several  years  his 
joints  have  been  markedly  deformed  and  he  has  been  in- 
capacitated for  work. 

On  admission  to  the  hospital  in  1894  he  had  an  acute 
attack  involving  the  hands  and  feet  and  there  were  quite 
marked  deformities  of  the  joints,  but  the  nodules  about  the 
joints  at  that  time  were  not  definite  enough  to  be  called  tophi. 
The  first  diagnosis  was  acute  articular  rheumatism  with  a 
question  as  to  the  possibility  of  gout.  Since  then  he  has 
been  admitted  11  times,  10  times  on  the  medical  and  one  on 
the  surgical  side.  The  attacks  of  arthritis  have  been  re- 
peated and  severe  and  the  deposits  about  the  joints  have 
gradually  increased  in  size.  In  1897  he  was  admitted  with  a 
large  swelling  in  front  of  the  left  patella.  It  was  found  that 
the  prepatellar  bursa  was  inflamed  and  required  opening. 
On  his  second  admission  the  nodules  about  the  joints  had  be- 
come more  definite  and  there  were  tophi  in  the  ears.  Mi- 
croscopic examinations  of  these  showed  the  characteristic 
acicular  crystals  of  biurate  of  sodium  and  definitely  estab- 
lished the  existence  of  gout.  As  you  see  there  are  now  enor- 
mous nodules  over  the  knuckles  of  both  hands.  Occasion- 
ally these  tophi  suppurate  and  discharge  their  chalk-like 
contents.  An  interesting  point  in  this  case  is  that,  as  you 
see  here  on  examination,  there  is  a  large  collection  of  tophi 
over  the  sacral  region. 

As  to  the  etiology,  in  this  case,  beer  is  jirobably  the  most 
important  factor.  There  are  four  marked  etiologic  factors 
in  gout:  heredity  in  from  50  to  60  per  cent,  alcohol  in  a 
large  percentage  of  cases;  over-eating  with  insufficient  exer- 
cise; and  lead  poisoning.  Of  our  32  cases  of  manifest  gout, 
in  a  total  of  14,000  eases  seen  in  12  years,  practically  all  have 
given  a  history  of  alcoholism,  fermented  liquors — beer,  ales 
and  wines — playing  a  more  prominent  part  than  distilled 
liquors.  It  is  rather  interesting  that  ten  of  our  32  cases 
have  given  a  history  of  having  worked  in  connection  with 
lead,  a  percentage  which  corresponds  closely  with  Garrod's 
statistics.  All  of  our  cases  have  been  in  males  and  all  in 
white  patients.  In  16  the  diagnosis  was  established  by  the 
existence  of  tophi  and  in  the  others  largely  on  the  history 
and  the  fact  that  the  attacks  began  with  involvement  of  the 
toe  joints.  It  is  interesting  that  three  of  the  cases,  when 
first  admitted,  were  diagnosed  as  acute  articular  rheuma- 
tism and  it  was  only  on  subsequent  admissions  that  the  true 
diagnosis  was  established  by  the  development  of  tophi  in 
the  ears  or  some  other  part  of  the  body.  Two  of  these  had 
nodules  beneath  the  skin  which  were  at  first  considered  to 
be  the  subcutaneous  fibroid  nodules  of  rheumatism,  but 
which  later  proved  to  be  tophi. 

There  have  been  three  cases  of  gout  with  bursitis,  two  over 
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tlie  patella  and  one  over  the  olecranon;  two  suppurated  and 
were  operated  on. 

As  to  the  definite  disturbance  of  metabolism  which  is  at 
the  bottom  of  gout  too  little  is  known  and  it  is  impossible 
to  go  into  the  various  theories  at  present,  but  it  is  in  some 
way  connected  with  the  disturbance  of  iirie  acid  metabolism 
and  many  adhere  to  the  theory  offered  by  Sir  William  Kob- 
erts  some  years  ago.  According  to  Bence-Jones  and  Rob- 
erts uric  acid  does  not  circulate  in  the  blood  as  such  but  in 
the  form  of  a  quadriurate  which  is  very  soluble  and  easily 
eliminated.  In  gout,  however,  there  is  defective  elimina- 
tion or  an  excessive  formation  and  the  latter  accumulates  in 
the  blood,  in  a  medium  rich  in  sodium  carbonate.  Eventu- 
ally a  molecule  of  the  quadriurates  is  broken  up  into  two 
nioleenlcs  of  acid  biurate.  The  sodium  biurate  is  very  insol- 
uble and  is  deposited  in  those  tissues  of  the  body  where  the  cir- 
culation is  poorest,  the  temperature  lowest  and  the  per- 
centage of  sodium  chloride  highest;  in  other  words,  in  the 
cartilages  and  periarticular  structures.  This  seems  to  be 
tlic  most  satisfactory  explanation  of  the  disturbance  of  met- 
abolism in  gout  but  the  disease  is  still  but  poorly  understood. 

A  Case  of  HiPiiiorrliag'ic  Pancreatitis.    Tlie  Occurrence  of  a  Fat- 
Splitting'  Ferment  in  the  Urine.    Dk.  Opik. 

The  patient,  a  man  28  years  of  age,  had  before  his  fatal 
illness  been  in  good  health.  There  was  no  history  of  any 
previous  digestive  disturbance  and  he  had  never  been  jaun- 
diced. His  illness  began  four  days  before  death  with  an 
attack  of  nausea  and  vomiting  coming  on  shortly  after  a 
meal.  About  an  hour  later  he  was  attacked  with  agonizing 
pain  in  the  epigastric  region,  and  the  vomiting  continued 
during  the  night  but  in  the  morning  became  less  severe. 
The  following  day  he  suffered  with  violent  hiccough,  which 
continued  until  the  time  of  operation.  When  admitted  to 
the  hospital  he  seemed  very  ill  and  vomited  almost  continu- 
ously. Examination  of  the  abdomen  showed  nothing  dei'i- 
nite  except  distension  in  the  neighborhood  of  the  umbilicus. 
An  exploratory  laparotomy  was  performed  by  Dr.  Mitchell 
and  innumerable  foci  of  fat  necrosis  were  found  studding  thu 
omentum.  From  this  condition  acute  pancreatitis  was  be- 
lieved to  exist  and  an  incision  was  made  through  the  great 
omentum,  between  the  stomach  and  transverse  colon.  The 
lesser  peritoneal  cavity  was  found  to  contain  bloody  iluid 
and  the  pancreas  was  covered  by  a  coagulum  of  blood.  It 
was  not  possible  to  obtain  any  evidences  of  a  calculus  in  the 
gall  bladder  or  in  the  bile  passages  and  the  abdomen  was 
closed,  a  gauze  drain  being  inserted  in  the  upper  angle  of 
the  wound.  After  the  operation  the  patient  vomited  almost 
continuously — at  first  a  dark  brown  fluid  and  later  almost 
pure  blood.  He  died  on  the  fifth  day  of  his  illness,  twenty- 
four  hours  after  the  operation. 

An  examination  of  the  abdomen  through  the  wound  was 
permitted  and  it  was  possil)le  to  remove  only  the  pancreas 
with  the  gall  bladder  and  a  portion  of  the  duodenum.  The 
pancreas  is  of  great  size,  weighing  190  grms.,  the  normal 
weight  being  onlv  90  grms.     The  head  and  tail  of  tjic  or- 


gan are  firm  and  compact  in  texture  and  yellowish-gray  in 
color,  but  the  greater  part  of  the  body  shows  a  hajmorrhagic 
lesion.  Here  the  tissue  is  soft,  of  mottled  red  and  reddish- 
black  color,  without  the  normal  gland  lobulation  and  has 
the  typical  appearance  of  ha^morrhagic  pancreatitis.  No 
gall  stones  were  found  in  the  gall  bladder  or  gall  ducts  and 
the  duct  of  Wirsung  was  not  dilated.  The  parenchyma  is 
the  seat  of  widespread  necrosis  in  the  neighborhood  of  which 
the  interstitial  tissue  is  infiltrated  with  red  blood  corpuscles, 
polynuclear  leucocytes  and  fibrin.  The  capillary  vessels  at 
the  margin  of  the  necrotic  area  shows  the  condition  of  hya- 
line thrombosis,  observed  in  a  case  previously  reported.' 

Acute  hajmorrhagie  inflammation,  as  has  been  shown  by 
Dr.  Flexner  and  others,  can  be  produced  experimentally  by 
injecting  a  variety  of  irritant  substances,  gastric  juice,  va- 
rious acids  and  alkalies,  suspension  of  bacteria,  etc.,  into 
the  pancreatic  duct  or  into  the  parenchyma  of  the  gland.  I 
have  shown  that  the  same  lesion  can  be  reproduced  in  dogs 
by  the  injection  of  bile  into  the  diict,  and  have  described  a 
case  in  which  a  gall  stone  in  the  diverticulum  of  Vater  had 
caused  the  penetration  of  bile  into  the  pancreas,  this  pro- 
ducing the  lesion.  In  the  present  case  it  is  not  possible  to 
demonstrate  such  an  irritant.  Unfortunately  it  was  not 
possible  to  perform  a  thorough  autopsy.  A  point  of  some 
interest  is  the  occurrence  of  hfemorrhagic  vomiting  after 
operation,  suggesting  the  presence  of  some  lesion  of  the 
stomach,  possibly  a  perforating  ulcer  in  contact  with  the 
pancreas,  thus  permitting  contact  of  gastric  juice  with  the 
parenchyma.  The  suggestion  unsupported  by  other  evidence 
has  little  value  but  emphasizes  the  importance  of  a  more 
complete  post-mortem  examination  in  explaining  the  etiology 
of  hemorrhagic  inflammation  of  the  pancreas. 

In  connection  with  this  case  it  is  of  interest  to  consider 
the  frequency  with  which  gall  stones  accompany  acute 
lupmorrhagic  pancreatitis.  In  two  of  the  cases  examined  in 
the  Pathological  Laboratory,  gall  stones  were  present.  It 
is  difficult  to  obtain  trustworthy  figures  from  the  literature, 
fince  in  many  cases 'the  autopsy  reports  are  so  meagre  that 
the  presence  or  absence  of  cholelithasis  cannot  he  deter- 
mined. A  considerable  number  of  cases  have  been  recently 
described  by  writers  who  have  reported  more  than  one  case. 
Lund,  of  Boston,  has  reported  five  cases,  three  of  which 
were  examined  after  death,  and  in  all  of  these  gall  stones 
were  found.  Bryant  has  reported  two  cases  with  gall  stones. 
Hahn  reports  five  cases,  upon  three  of  which  an  autopsy  was 
jierformed;  gall  stones  were  found  in  one.  Marx  has  de- 
scribed two  eases  with  gall  stones.  Of  these  recently  reported 
cases  in  which  autopsies  were  obtained,  in  thirteen,  includ- 
ing our  three,  gall  stones  were  present  in  ten. 

Since  the  diagnosis  of  acute  lesions  of  the  pancreas  is 
difficult  and  at  times  impossible,  the  demonstration  of  a 
substance  in  the  urine  indicating  such  a  condition  would  be 
important.  Investigations  of  11.  Langerhans  and  others 
have   shown   that    disseminated    fat    necrosis   accompanying 
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acute  hsemorrhagic  pancreatitis  and  other  lesions  of  the  pan- 
creas is  due  to  splitting  of  fat  with  the  formation  of  fatty 
acid,  and  Flexner  has  demonstrated  the  presence  of  a  fat 
splitting  ferment  in  the  areas  of  necrosis.  It  suggests  itself 
that  this  ferment,  which  is  free  in  the  tissues  may  be  ex- 
creted by  the  kidneys  and  for  this  reason  I  have  made  an 
examination  of  the  urine  in  the  present  case.  The  results, 
though  not  conclusive,  are  worthy  of  attention,  in  order  that 
similar  examinations  may  be  made  in  suitable  cases.  I  used 
a  method  for  the  demonstration  of  fat  splitting  ferments, 
proposed  by  Prof.  Castle  and  Mr.  A.  S.  Loevenhart."  Ethyl 
hutyrato,  which  is  carefully  purified,  when  acted  upon  by  the 
ferment  is  decomposed  with  the  formation  of  butyric  acid 
whose  presence  is  determined  by  litmus  added  to  the  solution. 
Following  the  operation  described  the  patient  voided  no 
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urine  and  in  tlie  bladder  at  autopsy  was  found  only  a  very 
small  quantity.  This  was  neutralized  with  potassium  hy- 
droxide and  divided  into  two  parts.  To  one  part  was  added 
a  few  drops  of  ethyl  butyrate  together  with  a  small  quan- 
tity of  litmus  solution.  The  second  part  used  as  a  control 
was  boiled  in  order  to  destroy  the  ferment  if  present,  and 
ethyl  butyrate  added.  Both  specimens  were  kept  at  37° 
and  at  the  end  of  twenty-four  hours  the  unboiled  specimen 
had  acquired  a  well-marked  acid  reaction,  while  the  control 
specimen  was  little  if  at  all  changed.  Owing  to  the  small 
quantity  of  urine  obtained  it  was  not  possible  to  repeat  the 
test  which  is  described  in  order  that  its  accuracy  may  be 
tested  in  other  cases  should  the  opportunity  arise. 

Gonorrheal  reritouitis  in  a  Child.    Dns.  IIunnur  and  Hakkis. 
(To  appear  later.) 
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Anatomy  in  its  Relation  to  Art.  By  Georok  McClellan,  M.  D., 
Professor  of  Anatomy  at  the  Pennsylvania  Academy  of 
Fine  Arts,  etc.,  etc.  (I'liUaiMpMa:  W.  li.  Saunders  d  Co., 
1901.) 

This  book  of  142  pages  with  125  plates  which  contain  338 
illusti"ations,  is  intended  to  teach  the  artist  the  relation  of  the 
nnderlying  structures  to  the  sxirface  of  the  human  body,  both 
in  repose  and  in  motion. 

Anatomical  kno\Yledge  is  a  very  essential  factor  in  the  mak- 
ing of  a  true  artist.  In  examining  the  annual  output  of  the 
artistic  profession  of  this  country  it  becomes  evident  that  the 
majority  of  paintei-s  and  draughtsmen  possess  but  vague  ideas 
of  the  architecture  of  the  human  body. 

The  aid  the  camera  affords  has  apparently  been  the  factor 
causing  the  artist  to  partly  abandon  the  excellent  practice  of 
the  old  masters,  who  studied  by  drawing  free-hand  from  the 
model  and  the  cadaver,  thus  determining  in  every  portion  of 
the  body  the  causes  producing  the  manifold  characteristic 
forms.  The  camera  imdoubtedly  has  brought  about  a  greater 
accuracy  as  to  the  contour  and  done  away  with  many  manner- 
isms of  the  old  school,  but  it  has  also  introduced  a  general 
indifference  among  artists  when  dealing  with  anatomical  facts. 

It  is  universally  considered,  that  the  most  objective  inter- 
IJi'etation  of  nature  is  the  best,  because  the  artist's  individu- 
ality is  then  least  perceptible.  This  excuse  is  offered  by  those 
who  wish  to  evade  the  trouble  of  studying  anatomy;  they  say: 
"  if  one  knows  the  causes  for  all  the  peculiar  forms  character- 
istic of  the  human  body,  one  is  very  apt  to  overdo  the  detail 
work  and  represent  nature  not  as  she  appears  to  our  eye,  but 
as  o>ir  trained  mind  knows  her  to  be."  Then  they  quote  great 
masters  and  great  teachers  and  advise  us  to  simply  close  one 
eye  so  as  to  do  away  with  the  confusing  stereoscopic  i^ieture 
seen  with  two  sound  eyes  and  then  proceed  to  copy  nature 
"  naively  "  and  faithfully. 

It  is  time  that  noble  simplicity  of  form  and  outline  has 
often  been  sacrificed  for  an  exaggerated  truthful  anatomical 
representation  of  the  human  body;  in  other  words.  Beauty  and 
Poetry  are  absent  where  the  mathematical  mind  rules. 

But  this  is  not  necessarily  the  case.  The  knowledge  of  anat- 
omy in  art  is  as.  essential  for  the  proper  representation  of 
beauty    in    thought    and    conception    as    thorough    bass    is    in 


music  and  grammar  in  literature.  To  be  sure,  the  anatomical 
knowledge  of  the  artist  should  not  be  so  much  in  evidence  as 
to  force  itself  upon  the  observer.  All  the  landmarks  of  the 
bony  framework  of  a  figure  should  be  in  their  proper  places, 
though  not  all  visible,  and  the  muscles  and  tendons  correctly 
attached,  but  there  should  be  no  exaggeration  in  detail,  no 
muscle  or  fascia  should  be  indicated  unless  it  leaves  an  unmis- 
takable protuberance  or  depression  on  the  skin  surface. 

When  studying  from  life,  the  artist  is  impressed  with  the 
great  number  of  folds  and  depressions  on  the  skin  surface, 
some  of  which  he  presinnes  are  constant,  while  others  just 
happen  to  be  there  in  his  particular  model.  Clear  anatomical 
knowledge  will  in  such  cases  enable  him  to  decide  what  is  cor- 
rect and  typical,  and  therefore  beautiful,  and  what  shoxild  be 
regarded  as  an  imperfection  in  the  model.  He  knows  at  once 
how  to  discriminate  between  what  ought  to  be  imitated  and 
studied  and  what  discarded.  Many  of  the  best  known  artists 
of  the  past  and  of  the  present  day  must  have  had  a  vague 
Conception  of  the  healthy  and  normal  human  body,  for  they 
have  often  pictured  figures  as  types  of  beauty  or  as  their  own 
ideals  which  showed  slight,  though  unmistakable  signs  of  dis- 
ease, abnormal  development  or  acq\iired  deformities. 

Every  effort  to  teach  anatomy  to  the  artist  is  therefore  a 
very  commeudable  undertakiiig.  There  are  many  books  on  the 
subject,  none  of  which  are  perfect.  Those  published  by  artists 
are  generally  worthless  from  an  anatomical  standpoint,  while 
those  written  and  illustrated  by  medical  men  give  as  a  rule 
wretched  pictures.  It  is  true,  that  the  artist  can  study  anat- 
omy better  from  the  latter  than  from  the  former,  but  the 
teaching  is  by  no  means  perfect.  The  bones,  fascia  and 
muscles  comiiosing  a  body,  are  not  devoid  of  beauty  in  an 
artistic  sense,  and  to  portray  them  correctly  a  high  degree 
of  art  is  necessary,  certainly  more  than  one  can  expect  of  a 
]iure  scientist.  The  outlines  of  the  individual  bones  for  in- 
stance possess  a  characteristic  grace,  which  the  artist  should 
be  taught  to  see  and  appreciate,  but  if  a  book  on  anatomy 
pictures  bones  like  pieces  of  rubber  tubing  joined  together, 
the  student  must  necessarily  experience  considerable  difficulty 
in  arriving  at  an  imderstanding  of  the  beauty  of  the  liuui;in 
body. 
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Art  is  a  meritorious  presentation  of  tlie  subject;  ttiough  it  has 
the  above-mentioned  sTiortcomings.  The  author  says  in  his 
preface  that  he  "'  makes  no  pretension  to  enter  the  field  of  an 
artist,  as  it  is  only  claimed  that  the  drawings  are  diagram- 
matic expositions  of  the  anatom}-  of  the  human  body,  where 
fihotographs  would  not  serve  the  purpose,"  etc.  These  draw- 
ings are  indeed  very  crude,  and  while  they  teach  anatomy  no 
better  than  it  can  be  found  in  an>  of  the  standard  text-books, 
their  shapeless  forms  must  have  an  undesirable  effect  upon 
the  beginning  art  student.  A  book  that  is  to  analyze  forms 
should  at  least  iiicture  them  faithfully  and  with  a  suggestion 
of  the  three  dimensions,  even  though  only  outlines  be  used, 
for  a  well-drawn  contour  is  capable  of  indicating  a  form  almost 
as  correctly  as  an  elaborately  shaded  picture. 

The  book  contains  not  only  drawings  but  also  reproductions 
of  photographs  of  two  models,  a  male  and  a  female,  in  differ- 
ent poses,  which  are  quite  instructive.  They  would  be  more  so 
if  the  detail  showed  more  plainly,  a  deficiency  due  probably 
to  imperfect  illumination  of  the  model.  As  it  is,  the  majority 
of  these  photographs  appear  more  as  grey  silhouettes  than 
plastic  bodies.  Moreover,  the  models  employed  show  a  number 
of  deficiencies  of  form,  which  should  have  been  especially 
mentioned  in  the  legends,  so  as  to  avoid  the  risk  of  impressing 
imperfect  forms  upon  the  memor}'  of  the  student. 

The  best  pictures  and  the  most  instructive  are  three  views 
of  Houdon's  famous  statue  "  L'ecorche ";  the  accompanying 
three  poses  of  the  male  model  used  in  the  book,  which  are  in 
the  same  position  as  the  statue,  seem  superfluous.  The  same 
can  be  said  concerning  other  similar  poses,  although  as  said 
above,  a  number  are  quite  useful  and  a  full-fledged  artist, 
having  the  gift  of  discrimination  will  undoubtedly  enjoy  study- 
ing them. 

The  text  is  clear  and  concise  and  it  gives  much  that  is  inter- 
esting to  both  artist  and  anatomist.  The  different  chaptei-s 
are  short.  After  an  introductory  note  we  find  descriptions  of: 
the  skeleton — articulations — bones  of  head  and  face,  muscles 
of  head  and  face — the  neck — the  trunk,  thorax,  abdomen,  back 
— the  upper  extremity — the  pelvis — the  lower  extremity — gen- 
eral considerations  of  the  entire  skeleton — influence  of  the 
skeleton  on  the  surface  form — influence  of  the  muscles  on  the 
surface  form — attitudes  and  postures — movements  of  progres- 
sion— proportions  of  the  human  figure. 

The  book  is  rendered  voluminous  by  the  great  number  of 
plates,  while  the  text  is  so  concise,  that  it  may  be  read  in  one 
sitting.  The  book  is  well  made  and  aside  from  tlie  fact  that 
the  text  is  printed  in  gray,  the  pages  look  well. 

Gynaecological  Pathology.  A  Manual  of  Micros<'oi)ical  Tech- 
nique and  Diagnosis  in  Oyna?cological  Practice  for  Stu- 
dents and  Physicians.  By  Dr.  Carl  Abel,  Privat-Docent  in 
Berlin.  Translated  and  edited  by  Samuel  Wyllis  Bandh-r, 
M.  D.,  Adjunct  Gyniecologist  of  the  Beth  Israel  Ilosiiital. 
New  York,  with  a  chapter  on  the  Embrj'ology  of  the  Fe- 
male Genitalia  and  the  Pathological  Growths  developing 
from  Embryonal  Structures.  Illustrated  by  100  engrav- 
ings.    {New  Yijil;:  William  Wood  d  Co.,  IDOL) 

The  first  chapter  is  devoted  to  the  method  of  obtaining  uter- 
ine tissue  for  diagnosis.  In  the  first  place  we  would  mention 
that  if  the  speculum  advocated  be  used  perfect  asepsis  is 
almost  out  of  the  question,  as  we  are  advised  to  fasten  the 
speculum  to  the  table.  Then  again  when  pieces  of  cervix  are 
examined  the  bleeding  is  usually  checked  by  packing  with 
cotton;  where  any  appreciable  amount  of  tissue  is  removed 
it  is  always  better  to  approximate  accuratelj'  with  sutures 
instead  of  leaving  the  tissue  to  granulate.  We  are  pleased  to 
note  the  careful  macroscopical  examination  of  scrapings  and 


we  are  advised  to  make  frequent  use  of  the  magnifying  glass. 
Many  cases  of  malignant  growth  may  undoubtedly  be  recog- 
nized in  this  manner.  The  various  methods  of  cutting  and 
staining  are  briefly  and  yet  clearly  given.  Abel  finds  it  neces- 
sary to  leave  a  uterus  in  Miiller's  fluid  from  six  to  eight  weeks 
before  sufficient  hardeinng  has  taken  place.  If  he  placed  the 
specimen  in  the  thermostat  and  changed  the  fluid  whenever  it 
became  cloudy  less  than  two  weeks  would  be  the  requisite 
period.  His  remarks  on  so-called  erosions  of  the  cervix  and 
also  on  the  eversions  of  the  cervical  mucosa  are  very  clear  and 
to  the  point.  The  confusing  and  suspicious  pictures  occa- 
sioned by  the  irregular  and  yet  benign  dippings  down  of  the 
normal  cervical  epithelium  are  carefully  dealt  with.  Squamous- 
cell  carcinoma  and  adeno-oarcinoma  of  the  cervix  are,  however, 
not  very  clearly  depicted  and  from  them  the  student  will  gain 
but  a  hazy  idea  of  the  variotis  stages  of  the  disease.  Hyper- 
plasia or  as  we  are  accustomed  to  term  it  hypertrophy  of  the 
mucosa  is  well  described  and  suitably  illustrated.  But  cancer 
of  the  body  is  allowed  but  little  space,  although  it  is  exceedingly 
important.  In  summing  up  the  description  of  carcinoma  of  th" 
body  of  the  uterus  Abel  says  "  the  deep  extension  of  the  glan- 
dular neoplasm  into  the  muscle  fs  then  the  only  criterion  of 
the  malignancy  of  the  neoplasm."  Were  the  author  right  in 
his  assumption  we  would  be  in  a  sorry  plight.  In  the  early 
stages  of  the  disease  the  curetting^  rarely  yield  muscle  and 
it  is  only  in  the  fairly  advanced  and  late  stages  that  muscle 
is  fotind  in  the  tissue  removed  hy  the  curette.  Abel  directs 
little  or  no  attention  to  the  atypical  gland  grouping  and  to 
the  pathological  changes  in  the  individual  cells.  These  are 
the  true  factors  in  the  diagnosis  and  from  them  alone  the 
diagnosis  can  be  made  in  nearly  every  ease.  Of  course  if 
muscle  be  present  we  have  additional  confirmatory  evidence 
but  this  is  not  at  all  necessary.  Uterine  myomata  and  also 
dermoid  cysts  are  treated  in  a  very  cursory  manner,  the 
former  not  being  accorded  even  one  page.  Inflammations  of 
the  tube  are  fully  and  very  satisfactorily  described  and  the 
description  of  tubal  pregnancy  is  undoubtedly  the  best  in  the 
book.  The  anatomy  of  the  ovary  is  very  clear  but  the  de- 
scriptions of  pathological  conditions  meagre.  Abel  mentions 
having  found  small  cyst-like  spaces  lined  by  giant  cells  in  a 
dermoid  cyst  of  the  ovary.  Little  attention  has  been  paid  to 
this  in  the  past.  We  have  found  them  repeatedly  in  dermoid 
cysts.  In  fact,  they  are  undoubtedly  pathognomonic  of  der- 
moids and  whenever  we  have  found  them  in  the  ovary  further 
sections  revealed  the  presence  of  a  dermoid  no  matter  how 
small  the  cyst  was. 

Undoubtedly  the  most  interesting  portion  of  the  l)ook  is 
Part  III,  which  has  been  added  by  the  translator.  Bandler  has 
given  us  a  very  clear  idea  of  the  embryology  of  the  female 
genitalia  and  has  been  most  judicious  in  his  selection  of  illus- 
trations from  the  various  monographs  on  the  subject.  He  has 
also  given  us  a  full  survey  of  the  pathological  growths  devel- 
oping from  the  embryological  structures,  paying  especial  at- 
tention to  adeno-myomata. 

The  text  on  the  whole  is  clear,  but  in  several  places  some 
obscurity  exists,  for  example,  on  page  GT:  "At  times  there 
develops  in  a  carcinoma  an  adenoma  above  the  remaining  epi- 
thelium of  the  cervical  mucous  membrane,  i.  e.,  the  glands  so 
that  a  mixed  tumor  results  (adeno-sarcoma)."  We  presume 
that  the  word  carcinoma  instead  of  sarcoma  has  lieen  acci- 
dentally inserted,  but  even  then  it  will  be  rather  dillicult  for 
a  skilled  pathologist  to  get  his  bearings. 

The  illustrations  in  part  are  very  good,  but  many,  while  pre- 
senting a  general  idea  of  the  histological  picture,  on  careful 
scrutiny  fail  to  give  the  finer  details  so  necessary  for  the 
student. 
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The  Four  Epoclis  <if  Woman's   Life.     A  study  in  Hyffiene.     By 
Anna  M.  Gai.bkaith,  M.  D.,  Fellow  of  the  New  York  Acad- 
emy   of    Medicine,    etc.     With    an    Introductory    Note    by 
John  H.  Mussbr,  M.  D.,  University  of  Penn.sylvania.     12mo. 
volume  of  200  pages.     (Philudclphia  and  London:  W.  B.  Saun- 
ders &  Co.,  1901.    Cloth,  $1.25,  net.) 
This  book  is  M-ritten  by  a  woman  physician  for  women  who 
are  supposed  to  be   unacquainted  with  the  essential  facts  of 
their  sexual   life.     It   seems  upon  the   whole  judiciously  writ- 
ten, although  there  Is  at  times  too  much  technical   knowledge 
for   the    unscientific    reader   and    too   little    for    the    thort)Ugh 
student.     A  tendency  is  noticeable  which  is  not  altogether  ab- 
sent from  similar  semi-scientific  and  semi-popular  works  \vrit- 
ten   by  women   to   enter   upon   discussions  which   have  but  a 
remote,    if    any,    connection    with    the    subject-matter    of    the 
book.     Thus  the  present  book  commences  with  a  brief  essay 
upon  education  and  the   correlation   of  mind  and  body.     The 
views   presented   are   unimpeachable   and   in   fact   are   derived 
from    standard    authors,    but    they    seem    out    of    place    in    a 
treatise  whose   avowed   object   it   to   teach  woman   about  her 
sexual   system.     The   book   otherwise   is   clearly   and   properly 
written  and  seems  Avell   calculated  to  instruct  young  women, 
especiall}'    young   wives   and   mothers   in   matters   which   they 
ought  to  know. 

First  Aid  to  the  Injured  and  Sick.     By  F.  J.  Wabwick,  B.  A., 
M.  B.  Cantab.,   .Vssociate  of   King's  College,   London;    Sur- 
geon-Captain, etc.;  and  A.  C.  Tunstall,  M.  D.,  F.  R.  C.  S.  Ed., 
Surgeon-Captain,  etc.     16mo  volume  of  232  pages  and  nearly 
200  illustrations.     {Pliiladtlidiia  and  London:  W.  B.  Saunders 
cf-  Co.,  1901.    Cloth.  $1.00  net.) 
This  compact,  handj'  and  useful  manual  can  be  recommended 
to  all  who  are  called  upon  to  meet  sudden  accidents  or  emer- 
gencies.   The  chapters  on  bandaging,  the  immediate  treatment 
of   hemorrhage,    artificial   respiration   and   the    transportation 
of  the  wounded  are  especially  valuable.     The  directions  given 
are  clear  and  easily  understood. 

Outlines  of  Anatomy.     A  guide  to  the  methodical  study  of  the 

human    body    in    the    dissecting    room.     By    Edmund    W. 

Holmes,  A.  B.,  M.  D.,  Demonstrator  of  Anatomy,  University 

of   Pennsylvania,   etc.     Second   edition.     (t902.   Press  of   the 

New  Era  Printing  Co.,  Lanc<ister,  Pa.) 

The  intention  of  this  manual  of  less  than  two  hundred  pages 

is  to  introduce  method  and  discipline  into  the  dissecting  room 

and  to  awaken  an  interest  in  practical  anatomy.     The  course 

of  dissection  laid  down  is  designed  to  consume   twentj-eight 

days,   which   would   seem  to   be   a   minimum   requirement   for 

jiractical  anatomy.     The  book  is  good  but  elementary  and  the 

impression  which  it  leaves  upon  the  reader  is  that  the  author 

in  his  teaching  smight  to  teach  anatomy  rather  than  to  make 

anatomists.     The  purpose  of  the  book  is  excellent  even  if  the 

standard  is  not  high. 

Essentials  of  Physiology.  Prepared  especially  for  Students  of 
Medicine;  and  arranged  with  questions  following  each 
chapter.  By  Sii>.\ey  P.  Budgett,  M.  D.,  Professor  of  Phy.siol- 
ogy,  Washington  University,  St.  Louis.  16mo  volume  of  233 
pages,  illustrated.  (Philadelphia  and  London:  IT.  B.  Saun- 
ders £  Co.,  1901.  Cloth,  $1.00  net.) 
An  excellent  and  probably  the  distingui.shing  feature  of  this 

compend  is  the  chapter  on  the  nervous  system  which  is  fully 


illustrated  by  half-tone  reproductions  of  schematic  representa- 
tions of  various  parts  of  the  brain  and  spinal  cord.  The  book 
as  a  whole  is  marked  by  clearness  and  conciseness  of  state- 
ment and  if  one  needs  a  question  compend  this  may  be  recom- 
mended as  a  reliable  and  modern  guide. 
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lated from  the  seventh  German  edition  by  Benjamin  T. 
Tilton,  M.  D.,  and  John  Rogers,  M.  D.  Edited  by  Lewis  .\. 
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Symptoms  and  Treatment.  By  Sir  'William  R.  Gowers, 
M.  D..  F.  R.  C.  P.,  F.  R.  S.  Second  edition.  1901.  Svo., 
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ACUTE   GENERAL    GONORRHEAL   PERITONITIS.' 

By  Guy  L.  Hunner,  M.  D.,  Resident  Gynecologist,  The  Johns  Hopkins  Hospital, 

AND 

NoKJMAN  MacL.  Harris,  M.  B.  {Tor.),  Associate  in  Bacteriology,  Johns  Hopkins  University. 


It  is  probably  universally  admitted  to-day  that  the  gono- 
coccus  is  capable  of  being  the  sole  cause  of  an  acute  general 
peritonitis.  In  May,  1899,'  Dr.  H.  W.  Gushing  read  a  paper 
before  the  Johns  Hopkins  Medical  Society  reporting  what 
he  then  supposed  to  be  the  first  cases  to  conclusively  prove 


'  Presented  before  the  Johns  Hoplcins  Hospital  Medical  So- 
ciety, November  18,  1901. 

'  The  bacteriology  of  these  two  cases  may  be  found  reported 
in  extenso  by  Dr.  H.  H.  Yonng-  in  his  contribution  to  Welch's 
"  Festschrift  "  entitled,  "  The  Gonococcus,"  The  Johns  Hopkins 
Hospital  Eeports,  vol.  ix,  p.  686. 


this  proposition.  We  have  since  found  that  two  authors, 
Frank,  of  Louisville,  in  1895,  and  Mejia,  of  Paris,  in  1897, 
antedated  Gushing's  report  with  cases  which  rest  upon  con- 
vincing bacteriological  work. 

As  Gushing  pointed  out,  it  is  to  Wertheim  we  owe  the 
credit  for  first  demonstrating  that  gonococci  can  live  upon 
the  human  peritoneum.  In  1893  he  operated  upon  a  case  of 
salpingitis  with  extensive  acute  pelvic  peritonitis;  and,  from 
the  peritoneal  exudate,  he  demonstrated  the  gonococcus  both 
on  cover-glass  and  in  culture.  He  had  already  created  acute 
localized  inflammatory  processes  in  the  peritoneum  of  ani- 
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mals,  and  successfully  recovered  the  living  organism  in  pure 
culture  from  such  areas  of  peritonitis. 

While  the  ctiologic  role  of  the  gonoeoceus  may  now  be 
considered  as  conclusively  proven,  the  questions  of  prognosis 
and  treatment  are  still  unsettled. 

The  following  case  is  reported  to  emphasize  the  relative 
frequency  and  gravity  of  this  condition  in  children. 

The  patient,  M.  V.,  a  child  10  years  of  age,  was  admitted  to 
Dr.  Kell}''s  service  from  the  dispensary  on  Nov.  4,  1901,  with 
the  message  that  she  had  a  gonorrlieal  vaginal  discharge  and 
probably  a  peritonitis.  The  following  history  was  obtained 
from  the  mother:  On  Saturday,  Oct.  26,  the  child  complained 
of  soreness  about  the  external  genitalia  and  was  instructed 
to  wash  the  region  and  to  put  on  fresh  underclothing.  On 
Monday,  two  days  later,  she  was  taken  with  abdominal  pain, 
cramp-liUe  in  character,  for  which  her  mother  massaged  the 
abdomen  and  gave  a  dose  of  salts.  On  Tuesday  morning  the 
child  returned  from  school  because  of  abdominal  pain,  vomit- 
ing, and  a  constant  desire  to  defecate  with  no  result.  In  doing 
the  week's  washing  on  Wednesday  the  mother  discovered  a 
.staining  and  stiffening  of  the  child's  undergarments,  and  for 
this  reason  brought  her  to  the  dispensary  on  Thursday,  Oct. 
31.  The  dispensary  note  says  the  child  was  pale,  ill-looking, 
and  complained  of  pain  over  the  symphysis,  and  of  painful 
micturition.  There  was  a  purulent  vaginal  discharge  which 
microscopically  showed  many  pus  cells  and  many  diplococci 
with  the  morphology  and  arrangement  typical  of  gonococci. 
A  potassium  permanganate  douche  was  ordered  and  the  child 
was  not  seen  again  until  Monday,  Nov.  4,  the  day  of  admis- 
sion. Her  mother  stated  that  in  the  meantime  the  abdomen 
was  swollen  and  hard,  and  that  the  child  walked  about  in  a 
bent-over  position.  She  knew  of  no  gonorrhea  in  other  mem- 
bers of  the  family,  and  had  not  questioned  the  child  about 
coitus. 

The  patient  was  admitted  at  5  p.  m.  with  a  temperature  of 
99.8°  F.  and  pulse  104.  When  seen  at  7  p.  m.  she  was  lying  in 
dorsal  decubitus,  ivith  legs  naturally  extended.  Her  cheeks 
were  slightly  flushed  but  she  did  not  appear  feverish.  There 
was  no  anxious  expression,  and  she  seemed  mentally  bright 
and  cheerful.  She  said  she  had  had  a  bad  "  stomach  ache  " 
and  some  vomiting  in  the  morning,  but  she  felt  well  now. 
Her  tongue  was  slightly  covered  with  a  diffuse  grajnsh  coat- 
ing. Her  pulse  was  100,  regular,  and  of  good  volume.  Her 
abdomen  was  somewhat  distended,  cylindrical  in  outline,  the 
costal  grooves  being  obliterated.  Her  respirations  were  costal 
but  she  readily  took  deep  abdominal  inspirations  without  pain. 
On  being  asked  to  indicate  the  site  of  her  morning  "  stomach 
ache  "  she  placed  her  hand  over  the  hypogastrium.  On  palpa- 
tion the  entire  abdomen  was  resistant,  but  fairly  deep  pressure 
could  be  made  vpithout  complaint  of  much  pain.  On  percus- 
sion the  note  was  generally  dulled,  but  resonance  was  every- 
where present  except  in  the  right  flank,  where  there  was  dul- 
uess  which  changed  to  Skodaic  resonance  on  turning  the  pa- 
tient to  the  left  side.  In  the  left  flank  the  note  was  high- 
pitched  and  remained  the  same  on  turning  the  patient  to  the 
right  side. 

We  were  dealing  then  with  a  child  who  had  gonorrhea  for 
an  unknown  period  and  a  very  suggestive  history  of  peritonitis 
for  one  week.  The  physical  signs  of  a  positive  nature  were 
moderate  distention,  muscle  rigidity,  and  some  complaint  of 
pain  on  deep  pressure  in  the  hypogastrium.  Her  excellent 
pulse,  good  mental  condition,  and  general  appearances  led  us 
to  believe  that  we  were  dealing  with  a  general  peritonitis  ot 
gonorrheal  origin  which  had  spent  its  force  and  was  now  in 
the  process  of  healing.    An  operation  was  not  thought  to  be 


indicated.  During  the  night,  however,  a  decided  change  took 
place,  and  when  seen  at  9  o'clock  the  following  morning  the 
patient  presented  an  entirely  diiferent  picture.  Her  expres- 
sion was  anxious  and  her  face  was  drawn  and  very  cyanotic. 
The  patient  was  very  restless  and  complained  of  thirst.  Her 
temperature  was  100.2°  F.  and  pulse  144.  The  pulse  was  soft, 
bounding,  and  easily  compressed.  The  tongue  was  thickly 
furred  and  the  breath  foul.  The  abdominal  condition  was 
about  the  same.  At  11  a.  m.  the  temperature  was  103.2°  and 
the  pulse  136.     The  leucocytes  were  10,000  at  1  p.  m. 

The  consent  of  her  parents  to  an  operation  could  not  be 
obtained  until  2  p.  m.  In  the  meantime  hot  turpentine  stupes 
were  applied  every  half  hour  to  relieve  the  abdominal  pain 
which  had  become  very  severe  early  in  the  morning. 

Operation;  Dr.  Hnnner,  Nov.  5,  the  ninth  day  of  peritonitis: 
boicel  toilet,  irrigation  and  closure.  During  an  examination  under 
ether,  the  muscle  rigidity  persisted;  no  absolute  demonstration 
of  movable  dulness.  The  vaginal  mucosa  was  congested.  The 
hymen  had  been  dilated,  and  readily  admitted  the  little  finger. 
Rectal  examination  showed  a  uterus  of  about  normal  size, 
but  the  adnexa  could  not  be  distinguished.  No  definite  mass 
in  the  pelvis.  The  abdominal  incision  was  made  rather  high 
to  avoid  the  bladder.  The  peritoneum  was  congested  and 
edematous.  Its  incision  revealed  a  slight  increase  in  the  peri- 
toneal fluid,  which, was  chocolate  red  in  color,  and  turbid  with 
a  grayish  flaky-looking  material. 

The  omentum  was  congested  and  adherent  to  the  anterior 
abdominal  wall  and  to  the  intestines.  The  intestines  were 
.slightly  distended,  congested,  adherent  to  each  other  and  to 
the  lateral  peritoneal  surfaces. 

Three  centimeters  of  the  appendix  could  be  seen  projecting 
from  a  retrocecal  pouch.  It  was  seven  millimeters  in  diame- 
ter and  normal  except  for  the  congested  serosa.  A  large 
loop  of  ileum  fell  from  the  ileocecal  valve  region  down  into 
the  right  pelvis.  The  right  tube  was  adherent  to  the  pelvic 
wall  and  swung  around  posterior  to  this  loop  of  ileum,  its 
fimbriated  end  being  attached  to  the  rectum.  On  freeing  the 
end  a  patch  of  white  fibrin  was  left  on  the  rectum.  No  pus 
could  be  squeezed  from  the  tiibe.  The  left  tube  was  adherent 
to  the  infundibulopelvic  ligament,  its  fimbriated  end  being 
open,  and  yielding  no  pus  on  pressure.  The  ovaries  were  fetal 
in  type,  swollen,  and  semi-translucent.  Beginning  at  the 
ileocecal  valve  the  small  bowel  was  taken  up  loop  by  loop  and 
its  coating  of  fibrinous  material  wiped  off  with  wet  gauze.  On 
reaching  the  splenic  region  considerable  purulent  material  was 
encountered,  and  an  attempt  was  then  made  to  cleanse  the 
cavity  with  a  saline  irrigation,  six  litres  being  used  while  the 
upper  intestines  were  being  gently  wiped. 

The  mesenteric  glands  were  everywhere  swollen  and  in  the 
upper  abdomen  they  were  deeply  hemorrhagic. 

The  abdomen  was  left  full  of  salt  solution  and  closed  with 
interrupted  silkworm  gut  sutures.  The  skin  was  thoroughly 
Paquelined,  and  four  ounces  of  epsom  salts  were  left  in  the 
rectum. 

The  patient  died  thirty-six  hours  after  operation,  her  con- 
dition in  the  meantime  being,  as  before  operation,  one  of  ex- 
treme prostration.  She  complained  of  great  thirst  and  of  pain 
in  the  upper  abdomen.  She  drank  large  quantities  of  water 
and  vomited  frequently.  Tlie  bowels  moved  freely  and  the 
abdominal  condition  seemed  about  as  before  operation.  Her 
temperature  ranged  between  99°  and  100°  F.,  and  the  pulse, 
of  very  poor  quality,  was  counted  between  130  and  160.  Fre- 
quent saline  infusions  and  coffee  enemata,  with  high  strychnia 
stimulation,  failed  to  change  the  picture  from  that  of  a  pro- 
found toxemia. 

At   the   operation   cultures  and   coverslips   were   taken   from 
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various  regions  in  the  abdomen.     Dr.  Harris  will  speak  of  these 
and  of  the  autopsy  findings. 

Pathological  Report.    Autopsy  No.  1S19.     M.  V ,  a=t.  10  yrs., 

white.     From  the  service  of  Dr.  Kelly,  ward  H. 

Anatomical  diaynosis: — General  adliesive  peritonitis.  Salpingitis. 
Fatty  degeneration  of  liver.    Anemia.    Bronchopneumonia. 

The  autopsy  was  performed  by  Dr.  Yates  G  hours  after  death 
on  the  7th  of  November. 

The  body  is  that  of  a  fairly  well-nourished  girl  13S  cm.  long, 
and  is  considerably  jaundiced.  There  is  slight  rigor  mortis 
present,  also  anemia.  There  is  a  slight  vaginal  discharge,  the 
hymen  is  dilated,  and  in  one  or  two  places  jagged.  No  pus 
can  be  squeezed  from  the  urethra.  Bartholin's  glands  are  not 
enlarged.  In  the  mid  line  of  abdomen  is  an  incision  15  cm.  long 
extending  upwards  from  the  symphysis  pubis. 

Peritoneal  Cavity: — Upon  opening  the  peritoneal  cavity  there 
are  found  to  be  general  adhesions.  The  omentum  is  adher- 
ent to  the  line  of  incision,  especially  where  the  stitches  still 
hold,  and  on  the  posterior  surface  it  is  strongly  bound  to  the 
subjacent  intestines;  there  are  no  adhesions  in  the  anterior 
omentum.  On  separating  these  off  from  the  intestines,  isolated 
abscesses  were  found,  none  of  which  were  found  in  the  upper 
portion.  At  the  left  lateral  margin  of  the  omentum,  straw- 
colored  serous  tluid  is  found  in  considerable  quantity.  The 
intestinal  adhesions  are  all  below  the  omentuua  and  are  espe- 
cially marked  in  the  pelvis.  Above  the  omentum  the  stomach, 
spleen,  liver  and  the  under  side  of  the  diaphragm  are  found  to 
be  covered  with  a  dry  plastic  exudate,  there  are,  however,  no 
definite  adhesions.  The  lesser  peritoneal  cavity  is  slightly, 
or  probably  not  at  all  involved.  The  adhesions  between  the 
coils  of  intestines  are  fairly  firm,  as  are  also  those  between  the 
omentum  and  the  intestines. 

Thorax: — The  pleural  cavities  contain  no  excess  of  fluid. 
The  lungs  are  free  from  adhesions.  At  the  upper  posterior 
margin  of  the  lower  lobe  of  the  right  lung,  and  at  the  pos- 
terior margin  of  the  left  lung  are  ii-regular,  raised,  dark  areas 
over  which  the  pleurai  are  smooth.  The  surfaces  are  very 
nodular  in  apijcarance.  On  section,  corresponding  to  these 
triangular-shaped  areas  of  hemorrhages  are  found  mottled  dif- 
fuse nodules  3  cm.  in  diameter.  Portions  of  these  when  excised 
show  no  tendency  to  sink  in  water.  No  pus  is  evident  in 
these  areas.  In  the  bronchi  is  some  blood-staiued  mucus, 
otherwise  the  condition  is  normal,  in  other  respects  both 
lungs  present  similar  conditions  of  slight  hypostatic  congestion, 
but  crepitation  is  everywhere  present. 

Heart  appears  normal. 

Liver: — Weighs  baO  grms.,  measures  21  x  15  x  7  cm.  The 
serous  surface,  especially  that  of  convex  surface  of  the  organ 
is  covered  for  the  most  part  with  dry  granular  lymph.  The 
organ  is  not  enlarged  and  the  entire  surface  shows  a  peculiar 
red  and  yellow  mottling  corresponding  to  the  lobulation.  On 
section,  the  cut  surface  presents  at  first  glance  a  typical  "  nut- 
meg "  aijpearauce,  but  closer  inspection  makes  it  seem  that 
the  centers  of  the  lobules  are  yellow  and  the  peripheries  red. 

Gall-bladder  and  duets  seem  normal. 

iSpleen: — Weighs  100  grams,  measures  10x6.5x3  cm.  It  is 
slightly  enlarged  and  firm,  and  the  capsule  is  wrinkled.  The 
cut  section  shows  a  reddish-brown  color.  The  Malpighiau 
bodies  are  very  prominent  and  translucent.  The  trabeculae 
are  not  increased. 

Kidneys: — Combined  weight  250  grams.  They  are  of  about  the 
same  size  and  appearance.  The  left  one  shows  well-marked 
fetal  lobulation.  The  capsule  strips  off  leaving  a  smooth 
surface.  The  stellate  veins  are  considerably  injected.  Corti- 
cal striations  are  much  obscured  by  apparent  swelling  of  the 


epithelium.  Thickness  of  cortex  8  mm.  Dimensions  of  organ, 
10  X  5  X  3.5  cm. 

Urinary  Bladder  seems  normal. 

Genitalia: — The  Fallopian  tubes  are  apparently  enlarged  and 
a  mucoserous  fluid  can  be  squeezed  from  the  free  end  of  the 
left  tube,  as  also  on  cross-section. 

The  uterus  is  not  enlarged,  its  cavity  is  free  and  contains  no 
pus. 

The  ovaries,  beyond  adhesions,  show  no  apparent  change. 

The  vagina  is  slightly  injected,  smooth  and  shining  and  has 
no  apparent  granular  inflammation. 

The  Stomach: — This  organ  is  considerably  injected,  its  serous 
surface  is  dry  and  no  longer  glistening. 

The  Intestines: — They  are  slightly  injected,  but  not  constantly 
so,  and  aside  from  the  adhesions  they  seem  normal. 

The  Aorta  seems  normal. 

At  the  time  of  operation,  cultures  and  coverslip  prepara- 
tions were  made  by  Dr.  J.  Butler,  who  reports  as  follows: 
■  The  cultures  were  made  upon  slanted  pleuritic-fluid-agar 
from  several  locations  in  the  abdominal  cavity,  namely,  Doug- 
las' cul-de-sac,  region  of  the  splenic  flexure  of  the  colon,  and 
from  amongst  the  coils  of  small  intestine.  All  cultures  but 
that  from  the  latter  situation  proved  sterile,  this  tube-culture 
presented  three  round,  elevated,  opaque-white,  smooth,  moist, 
glossy  colonies,  whose  diameters  were  about  3  mm.  These 
colonies  yielded  a  staphylococcus  which  stained  by  Gram's 
method  and  had  not  the  morphological  characters  of  the  gono- 
coccus.  Upon  furtlier  investigation  it  was  proven  to  be  Staphy- 
lococcus cereus  albus. 

From  the  above-mentioned  areas  coverslips  were  likewise 
made  and  subjected  to  careful  scrutiny,  with  the  result  that 
none  showed  any  bacteria,  excepting  that  taken  from  amongst 
the  coils  of  the  small  intestine,  which  exhibited  only  a  scat- 
tered group  of  micrococci  staining  by  Gram's  method  and 
corresponding  in  their  morphology  to  those  isolated  by  cul- 
ture from  the  same  location.  Nothing  suggestive  of  gonococci 
was  seen." 

Upon  the  body  coming  to  autopsy,  plate  cultures  were  made 
in  hydrocele-fluid-agar  from  the  heart's  blood,  bronchopneu- 
monic  areas  in  the  right  lung,  spleen,  uterine  cavity,  right 
Fallopian  tube,  the  urinary  bladder,  and  from  two  areas  in  the 
abdominal  cavity,  namely,  the  right  flank  below  the  liver,  and 
centrally,  amongst  the  coils  of  small  intestine.  The  plates 
were  incubated  in  the  thermostat  for  48  hours  at  36.5°  C,  and 
then  carefully  examined,  yielding  in  the  last  analysis  the  fol- 
lowing organisms: 

1.  Micrococcus  gonorrlieiB  from  both  localities  chosen  in  the 
peritoneal  cavity. 

3.  Streptococcus  pyogenes  from  the  heart's  blood,  uterine  cavity, 
urinarj'  bladder,  and   bronchopneumonic  areas  in  right  lung. 

3.  Bacillus  coU  communis  from  the  heart's  blood,  uterine  cav- 
ity, right  Fallopian  tube,  urinary  bladder,  and  peritoneal  cav- 
ity (both  sites). 

As  especial  interest  is  attached  to  the  Isolation  of  the  gono- 
coccus,  a  few  words  may  be  said  in  regard  to  the  facts  shown 
by  culture  and  coverslip  pi'eiiarations  which  led  up  to  its  posi- 
tive recognition.  The  plate  made  from  the  purulent  exudate 
in  the  right  flank  presented  two  types  of  colonies  with  the 
following  characteristics:  type  (a),  present  both  on  the  sur- 
face and  in  the  depths  of  the  medium  and  very  numerous. 
To  the  naked  eye  the  surface  colonies  had  an  average  diame- 
ter of  1.25  mm.,  they  were  round,  slightly  elevated,  gray,  trans- 
lucent, moist,  smooth  and  glossy;  whilst  under  the  low  power 
of  the  microscope  they  seemed  to  be  perfectly  regular  in  out- 
line, translucent,  straw-yellow  color,  very  finely  granular,  and 
frequently  possessing  a  nucleus  of  a  round  or  oval  character. 
To  the  unaided  eye  the  deep  colonies  were  very  small  and  pre- 
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sented  nothing'  typical,  but  under  the  microscope  they  were 
found  to  be  irregularly  round  or  oval,  granular,  and  of  a 
brown-yellow  color.  Type  (b);  these  colonies  were  six  in 
number,  and  were  large,  white  and  ovoid,  having  the  usual  ap- 
pearance of  colonies  of  the  type  of  B.  coli,  as  such  they  proved 
to  be.  The  plate  from  the  central  intestinal  area  yielded  only 
one  colony  of  type  (a),  but  a  large  number  of  type  (b). 

These  small  colonies  when  removed  for  preparing  coverslip 
specimens  were  found  to  possess  a  very  definite  degree  of 
viscidity,  clinging  strongly  to  the  needle  and  not  mixing 
readily  with  the  water  on  the  coverslip  during  the  spreading 
process.  When  stained,  such  preparations  were  made  up  of 
cocci  which  were  larger  upon  the  average  than  the  usual  pyo- 
genic cocci,  varying  considerably  in  size  and  in  intensity  of 
reaction  to  the  aniline  dyes.  They  were  usually  grouped  in 
more  or  less  reniform  shape  as  pairs,  or  in  some  cases  the  line 
of  division  between  two  cocci  was  quite  straight,  tetrads  and 
clusters  were  also  frequent.  Gram's  method  of  staining  yield- 
ed entirely  negative  results.  Attempted  growth  on  any  of  the 
ordinary  laboratory  media  always  ended  in  failure. 

All  other  plate  cultures  gave  no  evidence  of  the  presence  of 
this  micrococcus,  although  diligently  sought  for. 

Likewise  the  coverslip  preparations  made  from  the  peritoneal 
exudate  in  the  right  and  left  flanks,  respectively,  the  uterine 
cavity,  and  the  right  Fallopian  tube  were  stained  aud  carefully 
gone  over,  to  detect  if  possible  the  presence  of  gonococci.  The 
only  positive  result  was  obtained  from  the  coverslip  smear 
made  from  the  exudate  in  the  right  flank.  This  showed  abun- 
dance of  polymorphonuclear  leucocytes,  a  few  mononuclear 
cells,  both  large  and  small,  some  fibrin  and  multitudes  of  mi- 
crococci which  occurred  singly,  m  pairs,  in  tetrads  and  in 
clusters,  varying  in  size  and  more  often  extracellular,  although 
one  could  readily  find  leucocytes  holding  from  two  to  twenty 
cocci.  The  reniform  shape  of  the  diplococci  was  not  always 
observed,  especially  when  extracellular.  Gram's  method  of 
staining  did  not  yield  entirely  uniform  results,  due  without 
doubt  to  some  fault  in  technique,  as  some  streaks  running 
across  the  field  would  give  complete  deoolorization,  whilst 
other  streaks  would  show  cocci  retaining  some  of  the  stain. 

The  coverslip  from  the  left  flank  showed  no  bacteria  what- 
ever and  only  a  few  leucocytes.  That  made  from  the  uterine 
cavity  showed  a  few  bacilli  of  the  type  of  B.  coli,  a  few  in- 
definite-looking granules  resembling  cocci,  and  some  polymor- 
phonuclear leucocytes. 

No  organisms  were  found  from  the  smear  from  the  Fallopian 
tube,  only  a  few  leucocytes. 

Undoubtedly  then,  from  the  above  facts,  the  micrococcus 
under  discussion  was  none  other  than  Micrococcus  gouorrheaj. 
In  the  light  of  the  evidence  thus  set  forth,  both  clinical  and 
bacteriological,  we  feel  confident  in  attirming  our  belief  in 
the  case  being  originally  and  throughout  the  disease  strictly 
gonococcal  in  nature,  although  at  first  sight  results  may  not 
seemingly  substantiate  our  claim,  because  of  the  utter  failure 
to  identify  the  gonococcus  either  by  culture  or  on  coverslip 
at  the  time  of  operation,  the  isolation  of  Staphylococcus  cereus 
albus  at  the  same  time,  and  the  finding  of  B.  coli  in  the  peri- 
toneal cavity,  post-mortem,  in  conjunction  with  Micrococcus 
gonorrheas.  Nevertheless,  we  feel  convinced  that  a  slight  con- 
sideration of  some  facts  will  suffice  to  dispose  of  such  seeming 
adverse  conditions. 

In  the  first  place  it  is  very  important  to  note  the  absence 
of  any  other  pathogenic  bacterium  either  at  the  time  of  opera- 
tion, or  post-mortem. 

Secondly,  the  patient  had  been  ill  eight  days  previous  to 
entering  the  hospital,  and  at  operation  it  was  readily  seen 
upon  opening  the  abdomen  that  the  process  was  one  of  long 
duration,  the  conditions  being  more  pronounced  in  the  splenic 


and  hepatic  regions  of  the  abdomen  than  elsewhere,  hence, 
it  is  eminently  reasonable  to  suppose  that  in  this  phase  the 
gonococci  were  dying  out  in  some  portions  of  the  exudate  and 
positively  dead  and  gone  in  others,  as  was  actually  borne  out 
by  coverslip  preparations  and  cultures  at  the  operation,  and 
by  coverslips  post-mortem  from  the  exudate  in  the  left  flank. 
Again,  the  presence  of  Staphylococcus  cereus  albus,  an  ut- 
terly harmless  saprophyte,  can  be  of  no  moment  as  it  was  very 
evidently  present  in  exceedingly  few  numbers,  being  found  in 
one  location  only,  and  the  role  it  played  was  that  of  an  insig- 
nificant and  late  secondary  invader.  The  part  taken  by  B. 
coli  could  have  been  none  other  than  that  of  a  post-mortem 
migrant,  otherwise,  if  it  were  an  important  etiological  factor, 
why  was  it  not  demonstrable  ante-mortem? 

Finally,  in  the  presence  of  a  general  systemic  distribution 
of  Streptococcus  pyogenes,  as  shown  by  post-mortem  results, 
it  is  worthy  of  note  that  there  was  entire  absence  of  that 
microorganism  in  the  peritoneal  exudate,  so  far  as  careful  in- 
quiry could  establish. 

The  fatal  termination  of  the  case,  we  are  inclined  to  believe, 
was  largely  due  to  a  sudden  systemic  invasion  of  Streptococcus  | 

pyogenes  originating  possibly  from  the  foci  of  bronchopneu-  f 

monia  in  the  right  lung,  although  we  cannot  neglect  a  pre- 
viously existing  toxemia,  a  lowered  resistance,  and  the  youth 
of  the  patient  as  prominent  factors  in  encompassing  the  end. 

In  additiou  to  the  case  just  reported  in  full,  we  wish  to 
report  briefly  six  cases  which  have  come  under  our  observa- 
tion in  the  Johns  Hopkins  Hospital.  Our  thanks  are  due 
the  operators  for  the  privilege  of  reporting  these  cases. 

Case  II.— Xos.  7546  and  7CGS. 

Mrs.  M.  A.  Age  25.  Admission  to  the  service  of  Dr.  Kelly 
February  1,  1900,  complaining  of  abdominal  pain  and  tender- 
ness, nausea  and  vomiting,  and  constipation. 

Married  8  weeks.  Menstrual  history  normal  until  marriage. 
Since  marriage  first  two  periods  normal,  but  the  last  period 
still  active;  began  a  little  before  time  and  has  been  associated 
with  severe  pain  which  confined  the  patient  to  bed.  She  has 
been  in  bed  one  week  suffering  from  pain  in  the  abdomen  and 
dysmenorrhea.  Five  days  ago  she  was  seized  with  very  severe 
pain  in  the  lower  abdomen,  especially  marked  in  the  right  iliac 
region,  causing  her  to  place  her  right  thigh  in  flexed  position, 
where  it  is  at  present.  Two  days  ago  the  abdominal  pain  be- 
came more  acute  and  nausea  and  vomiting  began.  She  has  had 
no  chills. 

On  admission  the  abdomen  was  distended  and  very  tender 
throughout.  No  especial  points  of  tenderness.  No  dulness 
on  percussion.  The  tongue  was  coated  and  the  patient  ap- 
peared very  dull  and  apathetic.  The  leucocytes  were  13,000. 
Doctor  Kelly  operated  the  next  day,  removing'  both  uter- 
ine tubes.  On  opening  the  abdominal  cavity  about  300  cc.  of 
slightly  turbid,  viscid  fluid  escaped.  The  bowels  were  dis- 
tended and  tympanitic,  everywhere  covered  by  a  fibrinous 
lymph  deposit.  The  omentum  was  shrunken  and  intensely 
injected.  Both  tubes  were  straight,  deeply  injected,  adherent 
to  the  intestines  and  pelvic  walls.  The  left  tube  had  a  con- 
striction at  its  fimbriated  end,  but  on  pressure  a  thick  yellow 
pus  exuded.  Cover-glass  preparations  showed  no  organisms. 
Cultures  were  not  taken. 

The  abdomen  was  washed  out  with  a  liter  of  salt  solution 
and  closed  without  drainage.  The  patient  was  discharged  after 
27  days. 

In  the  meantime,  she  had  several  attacks  of  severe  abdominal 
pain,   one   on   the    19th   day   being  particularly   severe.     There 
was  no  nausea  and  vomiting;   the  abdomen  was  not  tender. 
After  being  home  about  two  weeks  the  patient  had  another 
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severe  attack  of  general  abdominal  pain  associated  with  nan- 
sea,  vomiting',  abdominal  tenderness  and  distention,  and 
marked  constipation.  The  attack  lasted  about  three  days  and 
then  became  gradually  better. 

The  patient  was  admitted  for  the  second  time  on  March  23, 
1900,  and  an  exploratory  celiotomy  was  done  on  March  24, 
when  various  evidences  of  the  past  peritonitis  were  found. 
The  omentum  was  still  thickened  and  inflamed,  attached  to 
the  abdominal  wound,  and  at  one  point  also  to  a  loop  of 
small  intestine  in  such  a  manner  as  to  cause  an  acute  kink. 
There  were  a  few  adhesions  of  fibrin  over  the  intestines  and 
some  areas  of  injection.  The  omentum  was  detached  from 
the  knuckle  of  g'ut,  its  bleeding  end  ligated,  and  the  abdomen 
was  filled  with  salt  solution  and  closed  with  interrupted  silk- 
worm gut  sutures. 

The  patient  made  an  uneventful  recovery  and  was  hcnrd 
from  in  January,  1902.  She  had  lieen  perfectly  well  in  the 
meantime,  having  menstruated  but  once,  immediately  after 
the  first  operation. 

rA.SE  III.— Gyn.    No.    7670. 

Miss  N.  G.    (colored).     Age  20.     Admitted  JIarch  23,   1900. 
The  patient  was  admitted  to  Doctor  Osier's  service  on  March 
22,  complaining  of  pain  in  the  abdomen. 

Menstrual  history  normal,  until  two  months  ago.  Slight 
leucorrhea.  The  patient  was  not  married,  but  had  a  normal 
child-birth  in  June,  1899.  The  present  illness  began  February 
15,  after  exposure  to  wet.  The  next  morning  patient  had 
cramps  in  lower  abdomen.  She  was  confined  to  bed  for  six 
days  with  pain.  She  had  no  chills,  nausea,  nor  vomiting.  She 
was  then  up  and  about  the  house,  but  still  feeling  ill  until 
March  1,  when  pain  in  the  right  inguinal  again  drove  the  pa- 
tient to  bed,  where  she  has  remained  since.  She  has  vomited 
on  two  occasions  after  eating-.  The  bowels  have  been  no  more 
constipated  than  before  present  illness.  For  the  past  two 
days  there  has  been  a  whitish  vaginal  discharge. 

On  admission  the  abdomen  was  distended  and  tympanitic, 
showing  fairly  distinct  intestinal  patterns  about  the  umbilicus. 
The  abdomen  was  soft  on  palpation  and  was  not  particularly 
tender,  except  about  the  umbilicus. 

The  temperature  on  admission  was  101.2°.  The  patient  had 
three  fluid  stools  the  day  of  admission.  Her  leucocytes  were 
19,000. 

Vaginal  examination  revealed  a  retroflexed,  adherent  uterus 
and  some  induration  on  the  left  side. 

Operation  March  23.  Dr.  Miller.  The  peritoneum  and  intes- 
tines were  much  injected  and  showed  a  fine  fibrinous  deiiosit, 
with  here  and  there  large  flakes  of  white  material.  The 
omentum  was  markedly  injected  and  adherent  at  one  point  to 
a  coil  of  small  intestine.  The  vermiform  appendix  was  in- 
jected, coiled  on  itself,  and  covered  with  fibrin.  The  uterus, 
tubes,  and  ovaries  lay  in  the  cul-de-sac  of  Douglas  and  were 
completely  covered  by  fresh  fibrinous  adhesions  to  the  intes- 
tines. On  separating  the  adhesions  and  bringing  the  pelvic 
structures  into  view,  a  white  pus  exuded  from  the  open  ends 
of  both  tubes.  The  tubes  were  removed,  the  abdominal  cavity 
was  irrigated  several  times  with  normal  saline  solution,  and  a 
consiclerable  quantity  of  this  solution  was  left  in  the  cavity. 
The  abdomen  was  closed  with  interrupted  silkworm  gut  su- 
tures.    No  bacteriological  report.  , 

After' the  operation  the  patient  complained  of  severe  abdom- 
inal and  pelvic  pain  for  about  four  days.  The  intestines,  how- 
ever, were  never  greatly  distended,  and  a  free  movement  of  the 
bowels  was  obtained  on  the  fourth  and  fifth  days.  The  high- 
est temperature  of  102.2°  occurred  on  the  fourth  day.  Her 
temperature  became  normal  on  the  eleventli  thiy  and  she  w;is 
discharged  well  on  the  22d  day. 


Case  IV.— Gyn.  Nos.  9149  and  9223.     J.  W.     Colored.     Age  19. 

Patient  first  admitted  to  the  service  of  Dr.  Kelly,  October 
22,  1901,  complaining  of  pain  in  the  lower  abdomen,  and  in  the 
back,  of  a  bearing-down  character.  She  was  examined  under 
ether  and  a  curettement  was  done.  Nothing  abnormal  could 
be  found  in  the  pelvic  organs  except  a  bilateral  cervical  tear 
which  dated  from  the  birth  of  a  child  16  months  previously. 
During  a  week  in  the  hospital  she  had  no  elevation  of  tempera- 
ture, no  leucocytosis,  and  the  urine  was  normal. 

She  was  readmitted  Nov.  15  with  the  same  symptoms.  While 
under  observation  for  a  week  the  temperature  reached  100°  F. 
on  two  days.  On  Nov.  21  the  cervix  and  perineum  were  repaired, 
no  disease  of  the  adnexa  being  discovered.  On  the  second  day 
after  operation  her  temperature  reached  102°  F.  but  became 
normal  on  the  third  day.  The  patient  complained  of  so  much 
pelvic  pain  that  the  interne  made  an  examination  on  the  morn- 
ing of  the  nineteenth  day  after  operation  and  found  an  ex- 
tremely tender  mass  to  the  left  of  the  uterus.  At  4  p.  m  of  the 
same  day  her  temperature  was  102°  F.  and  at  5  p.  m.  103°.  She 
complained  of  severe  general  abdominal  pain,  and  there  was 
some  distention.  The  temperature  reached  normal  the  next 
morning  (Dec.  11)  and  remained  normal  until  her  operation, 
Dec.  12. 

Operation:  Dr.  Russell.  A  tuboovarian  abscess  on  the  left 
and  an  open  tube  on  the  right  discharging  pus  into  the  pelvis, 
where  a  considerable  quantity  of  free  pus  was  found.  The  in- 
testines lying  in  the  pelvis  were  congested  and  covered  by  a 
fibrinopurulent  exudate.  Throughout  the  peritoneal  cavity  there 
was  a  fibrinopurulent  exudate  of  low  grade.  A  hysterosalpingo- 
oophorectomy  was  performed  and  the  abdomen  was  closed 
without  drainage.  Pus  from  tubes  and  peritoneum  showed 
gonococci.  Cultures  were  negative.  An  otherwise  normal  con- 
valescence was  interrupted  by  a  left-sided  pleurisy  lasting  from 
the  8th  to  the  14th  day. 

This  case  is  atypical  because  of  the  mild -character  of  her 
peritoneal  invasion  which  had  undoubtedly  spent  its  force 
after  24  hours  and  before  the  operation  was  undertaken. 

Case  V.— Surgical  No.  12,759. 

Miss  E.  M.     Age  19. 

Admitted  to  the  service  of  Dr.  Halstcd  December  5,  1901, 
complaining  of  severe  abdominal  pain  of  four  days  duration. 
The  pain  was  more  severe  in  lower  abdomen  on  the  right  side. 
She  had  fever,  some  nausea,  no  vomiting,  no  chills.  Burning 
micturition.  Patient  has  had  a  vaginal  discharge  for  two 
weeks.     The  present  illness  began  during  the  menstrual  period. 

Plnisiml  Examination: — The  abdomen  is  not  distended.  There 
is  some  fullness  in  the  right  side.  Respiratory  movements 
are  shallow,  but  present  over  the  whole  abdomen.  Liver  dull- 
ness three  fingers  above  costal  margin.  Percussion  note  is 
generally  tympanitic,  but  impaired  in  right  flank.  There  is 
some  general  tenderness  and  rigidity,  but  no  real  muscle  spasm, 
except  over  the  right  lower  quadrant.  Here  there  is  a  point 
of  greatest  tenderness.  Temperature  102.5°,  pulse  112,  leuco- 
cytes 32,400. 

The  patient  was  operated  upon  by  Dr.  Finney  immediately 
upon  admission.  Abdominal  incision  outside  of  right  semilu- 
naris, rather  low  down,  as  the  operator  considered  the  possi- 
bility of  tubal  disease.  The  peritoneum  was  reddened  and 
injected.  The  cecum  was  first  drawn  into  the  wound  and  the 
appendix  sought.  Apparently  normal  except  for  serous  inflam- 
mation. 

Patient  put  in  elevated  position  and  the  pelvis  explored. 
The  intestines  of  the  pelvis  covered  by  flakes  of  fibrin  and  a 
small  quantity  of  thin  yellow  pus.  Tubes  both  enlarged,  fim- 
briated, extremities  extremely  red  and  swollen,  and  j'ellow  pus 
was  exuding  from  both  extremities.     Both  tubes  were  removed 
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and  the  pelvis  washed  out  with  salt  solution.  The  entire  peri- 
toneum, both  parietal  and  visceral,  was  injected  and  covered 
here  and  there  with  flalies  of  fibrin,  ("overslips  made  from  pus 
in  the  abdominal  cavity  showed  abundant  diplococci  decoloriz- 
ing by  Gram's  method.  Cultures  attempted  by  dropping  a  sec- 
tion of  Fallopian  tube  in  bouillon  were  negative. 

The  patient  made  an  uneventful  recovery,  the  temperature 
reaching  normal  on  the  second  day. 

Case  VI.— Surgical  No.  12,793.  S.  M.  (colored).  Age  14. 
Admitted  to  the  service  of  Dr.  Halsted  December  14,  lOni, 
complaining  of  pain  in  the  abdomen.  She  began  to  menstru- 
ate at  eleven  and  had  no  pain  until  four  months  ago,  since 
when  there  has  been  pain  with  each  period,  the  periods  lasting 
three  to  four  days.  Denies  possibility  of  venereal  infection, 
tour  days  ago  the  patient  had  just  finished  menstruating  and 
was  taken  suddenly  with  abdominal  pain  in  the  hypogastrium 
and  throughout  the  left  side.  The  pain  was  dull  in  character 
with  severe  paroxysms  at  intervals,  causing  the  patient  to 
scream.  Patient  has  vomited  once  each  day  since  the  first  at- 
tack except  to-day.  Bowels  have  not  moved  since  the  onset, 
although  she  had  cathartic. 

On  examination  the  patient  looks  dull,  the  tongue  is  thickly 
coated,  pulse  100,  temperature  101.2°,  leucocytes  32,000.  Ab- 
dominal respiratory  movements  are  practically  absent.  Abdo- 
men is  everywhere  tympanitic.  There  is  no  dullness  in  the 
flanks.  The  lower  half  seems  distended;  liver  dullness  6  cm. 
above  costal  margin  in  mammary  line.  The  left  rectus  is  more 
rigid  than  right.  The  entire  left  side  is  quite  rigid.  The  lower 
right  quadrant  is  tender  and  rigid.  During  the  examination 
the  patient  complained  of  severe  attack  of  pain,  and  an  indefi- 
nite wave  of  peristalsis  could  be  seen  in  the  left  side. 

The  patient  was  operated  upon  by  Doctor  Mitchell  imme- 
diately after  admission.  Incision  through  the  left  rectus 
muscle,  low  down.  The  intestines  were  quite  firmly  adherent 
and  covered  by  a  dry,  fibrinous  deposit.  The  inflammatory 
condition  extended  to  every  part  of  the  abdomen,  but  there 
were  no  collections  of  pus.  The  appendix  apparently  normal. 
Much  dirty  looking  fibrin  in  region  of  tubes.  Both  tubes 
acutely  inflamed  and  swollen,  but  there  was  comparatively 
little  thickening.  A  very  small  quantity  of  pus  squeezed  from 
the  right  tube.  The  tubes  were  removed.  The  abdomen  was 
flushed  with  a  warm  salt  solution.  The  fibrin  was  removed 
from  the  intestines  of  the  pelvis,  and  the  abdomen  was  closed 
with  a  small  quantity  of  normal  saline  solution.  Abdominal 
wall  closed  in  layers. 

The  patient  returned  to  ward  at  10  p.  m.  in  a  condition  of 
shock,  with  a  very  small  pulse  of  140.  After  an  enema  of  hot 
coffee  and  salt  solution  and  hypodermics  of  strychnia,  patient 
had  a  profuse  sweat  and  rallied  somewhat.  A  salt  solution 
infusion  of  800  cc.  given  at  5  a.  m.  After  twelve  hours  an 
enema  was  given,  resulting  in  the  passage  of  much  flatus  and 
some  feces.  The  patient  then  seemed  to  do  well  for  two  days, 
when  the  temperature  began  to  rise  rapidly,  reaching  105.2°  on 
the  fourth  day  and  106.2°  on  the  fifth  day;  the  patient  dying 
on  the  sixth  day  with  a  temperature  of  105.5°.  The  symptoms 
were  not  particularly  abdominal. 

December  18,  the  fifth  day  after  operation,  blood  cultures 
were  taken  from  the  vein  of  the  arm  and  from  these  diplococci 
were  grown  which  were  decolorized  by  Gram's  method  and 
would  not  grow  when  transferred  to  ordinary  media. 

Anatomical  diagnosis  at  autopsj':  Acute  fibrinous  perito- 
nitis; acute  vaginitis  and  endometritis,  bronchial  pneumonia, 
hyperplasia  of  mesenteric  lymph-glands. 

Cover-slips  and  cultures  taken  at  the  operation  from  the 
pus  in  Douglas  pouch  were  negative. 


Case  VII.— Surgical  No.  13,053.     K.  S.    Age  51/3  years. 

Admitted  to  the  service  of  Dr.  Halsted  Feb.  21,  1902,  complain- 
ing of  abdominal  pain;  vomiting,  frequent  and  burning  micturi- 
tion. The  frequency  of  micturition  had  existed  two  weeks,  the 
burning   five    days,   and   the   severe    abdominal   pain   24   hours. 

Examination: — The  child  lay  on  the  right  side  with  her  legs 
flexed.  Extension  of  the  thighs  caused  pain.  Abdomen  not 
distended;  respiratory  movements  absent  in  lower  half  of  abdo- 
men; no  fullness  in  fossae  or  flanks;  abdomen  everywhere  ten- 
der and  rigid,  but  no  muscle  spasm;  tenderness  most  marked 
in  the  left  flank  and  right  iliac  fossa;  percussion  tympany 
everywhere  over  abdomen.  Pulse  160,  temperature  100°;  leuco- 
cytes 25,500.  From  a  profuse  creamy  vaginal  discharge  typical 
gonococci  were  demonstrated  in  abundance. 

Operation: — Dr.  Mitchell,  double  salpingectomy,  pelvis  wiped 
and  flushed,  closure  without  drainage — recovery.  A  small 
quantity  of  free  creamy  material  found  on  opening  the  abdo- 
men. The  peritoneal  coats  reddened,  and  many  subperitoneal 
hemorrhages  present.  Pelvis  contained  much  free  pus.  Both 
tubes  were  swollen,  injected,  and  yielded  pus  when  squeezed. 
From  pus  in  the  pelvic  peritoneal  cavity  gonococci  were  grown 
on  hydrocele  agar. 

After  Cushing's  excellent  paper  and  v.  Bninn's  more 
recent  and  very  exhaustive  review  of  the  literature,  it  would 
be  useless  to  abstract  again  all  the  cases  reported.  It  may 
be  of  value,  however,  to  make  an  analysis  of  the  cases,  classi- 
fying them  on  the  grounds  of  bacteriologic  evidence,  and  then 
to  study  them  with  reference  to  prognosis  and  treatment. 
We  have  omitted  Sanger's  two  cases  reported  by  v.  Brunn. 
The  evidence  of  general  peritonitis  is  not  conclusive,  and 
Sanger  reports  them  as  cases  of  pyosalpinx  with  extensive 
pelveoperitonitis.  In  addition  to  the  28  cases  reported  by 
Gushing  and  by  v.  Brunn,  we  have  been  able  to  add  our  7, 
above  reported,  and  7  cases  from  the  literature,  reported  by 
Frank,  Doederlein  (3  cases),  Wilisch,  Dowd,  and  Frank  and 
Koehler. 

These  two  tables  show  a  total  of  39  cases  of  general  peri- 
tonitis due  to  infection  by  the  gonococeus.  Manifestly  this 
is  too  small  a  number  fi'om  which  to  draw  conclusions  as  to 
prognosis  and  treatment.  A  recovery  list  of  69  per  cent 
would  indicate  a  good  prognosis  in  this  disease  as  compared 
with  general  peritonitis  considered  in  all  its  etiologic  forms. 

If  we  adhere  to  figures,  we  see  a  decided  advantage  in  the 
operative  treatment — 79  per  cent  of  the  operative  cases 
having  recovered,  against  .53  per  cent  of  recoveries  among 
those  not  operated  upon.  But  a  close  study  of  individual 
cases  demonstrates  the  fact  that  numerical  statistics  may  not 
truly  represent  the  merits  of  two  different  methods  of 
treatment. 

Of  the  18  cases  in  the  first  table,  13  were  operated  upon 
for  peritonitis,  11  of  these  recovering.  The  5  cases  not 
operated  upon  died.  A  careful  scrutiny  of  these  5  cases 
sliows  the  probable  futility  of  any  form  of  treatment  after  the 
diagnosis  of  general  peritonitis  had  been  made.  In  Frank's 
case  general  peritonitis  quickly  followed  an  operation  for  the 
removal  of  pus  tubes,  irrigation  and  drainage  being  used. 
The  patient  died  in  73  hours  with  fulminating  peritonitis. 
Mejia's  case,  a  child  5  years  old,  entered  the  hospital  mori- 
bund after  abdominal  symptoms  of  8  days'  duration.     Von 


June,  1902.] 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


127 


TABLE  OF  CASES  IN  WHICH  THERE  WAS  BACTERIOLOGIC  PROOF. 


Author. 

Age  of 
patient. 

Evidence. 

Tear. 

Obtained  at 

Culture  and 
Cover-glass. 

Cultures 
only. 

Cover-glassonly. 

Result. 

17 

+ 

+ 
+ 

+ 

+ 

Death. 

1896 

18 

Recovery. 
Death. 

1897 

Mejia                            

5 

.    ..3.5.    .. 

;: 

Recovery. 
Recovery. 
Recovery. 
Death. 

1899 

do           .                            

18. . . . 

do                      

+ 

+ 
+ 

1899 

3  adults 
39..    . 

do         

1899. 

Autopsy 

1899 

48. . . . 

Death. 

28 

Autopsy 

Death. 

1901 

.  ..adult... 

Bacteriologic  research  showed  gonococci. 

Recovery. 
Recovery. 
Death. 

1903 

...   7 

do         

1902 

.  ..adult.. . 

+ 

+ 

+ 

+ 
+ 

1903 

10 

Operation  and  Autopsy. . . . 

Death. 

19   . . . 

Recovery. 
Recovery. 
Recovery. 

19 

do         

dn            .        

'ii/.. 

f  rv         »  J  io  (  Recovery,  11 

D  1        ,o  \  Operated  upon.  ..  .13^  r,     .,      •''     „ 

Remarks:   IScases-;     '^  '^  (Deaths,  3 

I  Not  operated  upon    .5     Deaths,         5 
TABLE  OF  CASES  WITH  CLINICAL  EVIDENCE  ONLY. 


1893... 
1893... 

1894. . . 
189.5... 
1896... 
1896... 


Age  of 
patient. 


Obtained  at. 


Character  of. 


1887 Ceppi 

1S90. . . .  Penrose 

1890 Huber 

1890 Thiroloix 19.. 


Bedside,  pelvic 
puncture  . . . . 


adult  .  .    Operation. 


Menge adult  . 

Veit !  5  adults. 

Chaput 17... 

Menge '   3  adults. 

Brose 3       " 

Baginsky ,....13... 


do 


Bedside  and  au- 
topsy   


Gonorrhea,  severe  peritonitis  symptoms.     Puncture  of  pelvic  abscess  and      Recovery. 

gonococci  microscopically. 
History,   pyosalpinx  and  general  peritonitis.      Operation.     Cocci  in   pus      Recovery. 

from  tube  not  identified. 
Vaginitis,     sudden    symptoms    general    peritonitis.       Operation.       Sero-      Death. 

purulent  exudate.     No  bacteriologic  research. 


Gene- 
Death 


Operation. 
Bedside  . . . 


Death. 


Operation. 

do 
Bedside.  . . 


Recovery. 
Recovery. 

Death. 


Bedside  and  au- 
topsy  


1897   ...    Korte adult 

1898 Braquehaye 4^. 


Operation . 


Bedside  and 
operation  . . 


Authors  Case  11 35... 

do         Casein 30... 

do         Case  VI 14... 


Operation. 


Operation  and 
autopsy  


Cervical  catarrh,  double  pyosalpinx,  general  peritonitis.     Death. 

ral   peritonitis  developed  after  treatment  in  hospital  3  weeks. 

in  26  hours. 
Manipulation   of   pus  tubes  followed  by  general  peritonitis.     Gonococci 

in  culture  from  tubes. 
Gonorrheal  infection  just   before  or  during  puerperium.     Symptoms  of 

general    peritonitis.     Symptomatic  treatment.     Chronic  gonorrheal 

pyosalpinx  followed. 
Symptoms     of    general    peritonitis.     Celiotomy,  salpingooophorectomy. 

Second  celiotomy  5  days  later.     "Paralysis  of  intestine." 
General  peritonitis  following,  in  one  case  an  acute  pyosalpinx,  and  in  one    Recovery. 

case  rupture  of  a  pus  tube.     Bacteriologic  research  negative. 
General  peritonitis  following,  in  one   case   manipulation   of  a  gonorrheal;   Recovery. 

pyosalpinx,  and  in  one  case,  spontaneous  rupture  of  a  pus  tube.  i 

Vulvovaginitis  of  mixed  infection,  gonococci  and  staphylococci.     General!  Death. 
peritonitis.     Death.     Autopsy,  ovarian  abscesses,  purulent  peritonitis. 
No  bacteriology. 

Rupture  of  a  pyosalpinx,  collapse  and  gen'l  peritoneal  symptoms ;  operation,    Recover}', 
intracellular  diplococci  in  abdominal  exudate.     Not  surely  gonococci. 

Gonorrheal  vulvovaginitis,  symptoms  of  general  peritonitis.  Operation. 
Fibrinous  exudate,  recovery  with  recurrent  joint  inflammations.  No 
bacteriology. 

Onset  of  general  peritonitis  during  menstruation  8  weeks  after  marriage. 
Operation.  Double  pus  tubes,  general  flbrinopurulent  peritonitis. 
Bacteriology  negative. 

Leucorrhea  of  recent  origin.  History  of  peritoneal  inflammation.  Opera- 
tion. Double  pus  tubes.  General  fibrinous  peritonitis.  No  bacteri- 
ology. ! 

General   peritoneal   symptoms  just   after  menstrual   period.     Operation.      Death. 
Pus  tubes,   fibrinous  peritonitis.     Death.     Antemortem  blood  culture 
showed  gonococcus  septicemia. 


Recovery. 
Recovery. 

Recovery. 


I  Operated  upon 
Remarks:  21  cases  J 

(No 


^^  (  Recovery,  8 
•)  Deaths,       3 


Totals;     39  cases 


t  operated  upon  lol  ^'^'^"T"^' ^ 
'  '^  \  Deaths,      3 

r>     ,„»»,!    „.,^ 01  (  Recovery,  19 

Operated   "Pon  24  »  ^^^^^^^^  ^.    ^ 

Not  operated  upon  15 1  R«<^«7"y.    » 
'  *^  I  Deaths,         7 


128 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  135. 


Leydeii's  patient  had  been  under  observation  for  several 
weeks  because  of  an  ascites  due  to  cirrliosis  of  the  liver.  Tin; 
peritonitis  developed  insidiously  and  the  diagnosis  was  made 
at  autopsy.  Metzner  fails  to  give  a  clinical  history,  but  liis 
patient  died  soon  after  entering  the  hospital.  Frank  and 
Koeliler's  case  had  been  very  ill  for  a  week,  and  when  first 
seen  "  was  in  no  condition  to  operate  upon."  Under  the 
expectant  plan  of  treatment  she  began  to  improve,  but  six 
days  later  she  showed  symptoms  of  metastatic  septic  emboli 
and  died  on  the  seventeenth  day  of  her  acute  illness. 

The  two  cases  which  died  after  operation  were  of  the  hope- 
less class  before  an  operation  was  undertaken,  and  therefore 
do  not  militate  against  this  form  of  treatment.  Our  case, 
considering  the  symptoms  immediately  before  operation,  and 
the  post-mortem  findings,  was  presumably  one  of  general 
streptococcus  septicemia.  Muscatello  performed  a  vaginal 
puncture  for  a  localized  pelvic  abscess  and  flushed  the  pelvic 
cavity  with  sterile  water.  Symptoms  of  general  peritonitis 
followed  almost  immediately,  and  celiotomy  was  not  per- 
formed for  48  hours,  the  patient  dying  the  same  night.  On 
reading  the  account  of  his  case  it  seems  not  imlikely  that  a 
quantity  of  infectious  material  was  washed  into  the  general 
cavity  at  the  time  of  vaginal  puncture,  and  the  attempt  to 
cleanse  the  peritoneum  was  undertaken  too  late. 

An  analysis  of  the  second  table  shows  11  cases  treated 
by  the  operative,  and  10  by  the  non-operative  plan,  with 
results  about  equally  good.  Of  the  11  operative  cases,  3 
ended  fatally.  Huber's  7-year-old  child  was  first  seen  with 
a  vulvovaginal  discharge,  but  did  not  seem  to  be  very  ill. 
She  was  suddenly  seized  with  collapse  and  subnonnal  tem- 
perature. The  next  day  her  temperature  was  100°  F.,  and 
there  was  pain  in  the  right  iliac  fossa  and  vomiting.  She 
was  operated  upon  and  a  seropurulent  fluid  was  found.  The 
appendix  was  normal,  but  the  right  tube  was  inflamed  and 
thickened.     Death  occurred  in  20  hours. 

One  cannot  read  the  account  of  Cliaput's  case  without 
speculating  upon  the  results  had  non-interference  been  the 
plan  of  treatment.  The  case  was  diagnosed  one  of  general 
peritonitis,  probably  due  to  perforation.  After  opening  the 
abdomen  and  finding  a  normal  appendix,  the  entire  intes- 
tinal tract  was  investigated  for  a  perforation.  Finally  the 
tubes  were  found  distended  with  pus  and  removed.  Failing 
to  get  the  bowels  moved,  another  celiotomy  was  done  on 
the  fifth  day,  and  three  days  later  the  patient  died  from 
"  paralysis  of  the  intestines." 

Mitchell's  first  case  (Author's  Case  VI)  sufllered  extreme 
shock  from  the  operation.  She  rallied,  however,  and  appar- 
ently did  well  until  the  fourth  day,  when  she  suddenly  became 
profoundly  ill  and  her  temperature  reached  105.3°.  On  the 
fifth  day  her  temperature  reached  106.2°,  and  a  blood  culture 
taken  on  this  day  yielded  a  pure  growth  of  gonococcus.  She 
died  on  the  sixth  day. 

Of  the  10  cases  treated  symptomatically,  those  of  Thiroloix 
and  Baginsky  died.  In  Thiroloix's  case  the  symptoms  of 
peritonitis  developed  after  three  weeks'  hospital  treatment 
for  double  pyosalpinx.  and  she  died   2fi  hours  later.     The 


autopsy  revealed  a  fibrinous  peritonitis,  there  being  "  not  a 
drop  of  serous  or  purulent  fluid  in  the  peritoneal  cavity." 
In  view  of  such  a  sudden  death  while  under  hospital  care, 
one  qiiestions  whether  some  other  agency  was  not  at  work 
with  the  general  peritonitis.  It  is  at  least  highly  probable 
that  an  operation  would  have  availed  nothing  with  this  con- 
dition of  the  peritoneal  cavity.  Baginsky's  case,  a  child  of 
12  years,  was  admitted  with  a  vulvovaginitis;  and,  from  the 
beginning,  showed  rather  severe  peritoneal  symptoms.  Noth- 
ing is  said  as  to  the  length  of  time  these  symptoms  had  been 
present  or  how  long  the  child  was  under  observation  before 
dying  with  "frightful  pain,  loud  crying,  failure  of  the  pulse, 
vomiting  and  heart  collapse." 

While  the  above  record  of  19  recoveries  in  24  operative 
cases  is  a  most  excellent  showing,  we  can  find  nothing  in  the 
analysis  of  the  seven  cases  which  died  without  operation  to 
indicate  that  an  operation  would  have  saved  any  one  of  them. 
We  might,  for  the  sake  of  argument,  except  Baginsky's  case; 
but  the  records  in  his  case  are  too  meagre  to  warrant  valu- 
able conclusions.  On  the  other  hand,  as  we  have  pointed 
out,  operation  may  have  determined  the  death  of  Chaput's 
case. 

How  manj'  of  the  19  recoveries  were  due  to  the  operation 
is  a  matter  of  mere  speculation  without  scientific  value. 

But  we  have  the  positive  list  of  8  recoveries  out  of  15 
cases  not  operated  upon.  These  cases  were  all  carefully 
observed  and  there  is  practically  no  doubt  about  the  diag- 
nosis. As  we  have  seen,  7  deaths  in  this  list  were  due  to 
conditions  which  no  form  of  treatment  woiild  have  overcome, 
unless  we  except  the  one  case  of  Baginsky. 

To  study  the  cases  reported  by  Veit  and  by  Brose,  which 
were  carefully  observed  throughout  their  illness,  orie  is  forced 
to  admire  the  courage  required  for  a  course  of  "  masterly 
inactivity"  in  the  face  of  such  symptoms.  It  is  character- 
istic of  these  gonococcus  victims  to  be  extremely  ill,  and  it 
requires  courage  for  the  surgeon  to  lay  aside  the  means  which 
so  often  present  the  only  hope  in  other  forms  of  peritonitis, 
and  await  developments  under  the  expectant  plan  of  treat- 
ment. 

Our  observations  in  the  wards  of  the  Johns  Hopkins 
Hospital  embrace  a  series  of  9  cases  of  general  peritonitis 
due  to  the  gonococcus.  The  experience  thus  gained,  to- 
gether with  a  study  of  the  literature,  convinces  us  that  sur- 
gical measures  in  gonorrheal  peritonitis  are  of  doubtful 
therapeutic  value. 

However,  the  question  of  differential  diagnosis  will  always 
need  careful  consideration,  and  where  there  is  a  reasonable 
doubt,  operation  should  be  performed.  The  practitioner  who 
does  not  see  many  cases  of  general  peritonitis  should  not 
treat  any  suspected  case  of  peritonitis  on  the  expectant  plan 
without  sharing  the  responsibility  with  one  who  does  a  great 
deal  of  abdominal  work  and  is  thoroughly  competent  to 
make  a  diagnosis. 

Every  surgeon  should  be  so  familiar  with  the  symptom 
complex  of  appendicitis  as  to  make  a  reasonably  certain  diag- 
nosis of  general   ])pritonitis  arising  from  that  source.     The 
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picture  of  a  general  peritonitis  arising  from  a  gonorrheal 
infection  is  even  more  characteristic  in  its  preliminary  phases. 
A  history  of  a  blennorrhea  of  recent  date  or  long  standing, 
with  the  discovery  of  gonococci  in  the  cervical,  vaginal, 
urethral  or  glandular  secretions,  should  make  the  surgeon 
very  suspicious.  If  with  this  onset  there  is  a  history  of 
pelvic  pain  and  tenderness,  and  a  mass  can  be  made  out  in 
one,  or  preferably  in  both,  ovarian  regions,  the  diagnosis 
becomes  probable.  If  a  general  peritonitis  accompanies  the 
above  conditions  and  has  occurred  immediately  after  the 
manipulation  of  pus  tubes,  or  during  the  menstrual  period, 
or  in  the  puerperium,  the  diagnosis  is  almost  a  matter  of 
certainty. 

If,  on  a  question  of  diagnosis,  the  peritoneal  cavity  be 
entered  and  a  dry,  plastic  peritonitis,  characteristic  of 
gonorrheal  infection,  be  discovered,  the  intestines  should 
be  disturbed  as  little  as  possible.  There  is  probably  no 
gain  in  attempting  to  wipe  off  the  drj-  fibrinous  deposit,  the 
patient's  vitality  is  greatly  reduced  when  the  intestines  are 
insulted,  and  there  is  great  danger  of  the  loops  adhering  in 
malposition  and  giving  rise  to  intestinal  obstruction.  (See 
Chaput's  ease  and  our  case  II.) 

If  the  tubes  contain  pus  in  api>reciable  quantities  they 
should  be  removed.  The  question  of  removal  of  tubes  when 
there  is  no  accumulation  of  pus  is  one  to  be  decided  by 
various  circumstances,  such  as  the  social  conditions  of  the 
patient  and  the  desirability  of  risking  a  preservation  of  the 
child-bearing  function  against  the  danger  of  future  trouble 
from  pus  tubes.  It  is  well  to  know  that  the  more  progressive 
gynecologists  are  beginning  to  doubt  the  advisability  of  opera- 
tion for  gonorrheal  pus  tubes.'  We  cannot  forbear  a  warning 
at  this  point,  although  it  be  somewhat  irrelevant  to  the 
question  under  discussion.  When  pus  tubes  or  a  pelvic 
abscess  are  operated  upon  by  puncture  per  vaginam,  irriga- 
tion should  never  be  used.  One  is  never  sure  that  the  peri- 
toneum has  not  been  opened,  and  the  abscess  can  always  be 
as  well  cleansed  by  wiping  with  dry  gauze. 

The  symptoms  of  an  acute  gonorrheal  peritonitis — 
abdominal  distention,  tenderness  and  rigidity,  vomiting,  ele- 
vation of  temperature,  and  frequency  of  pulse — are  similar 
to  those  of  other  forms  of  general  peritonitis;  but  the  clinical 
course  of  the  disease  is  quite  characteristic.  After  a  very 
acute  onset  and  unusually  stormy  period  of  from  1  to  3  days, 
the  symptoms  suddenly  abate,  and  the  patient  makes  a  rapid 
recovery,  usually  preserving  as  a  legacy  an  intraperitoneal 
exudate,  pelvic  adhesions,  or  pus  tubes. 

It  is  generally  believed  that  this  disease  is  particularly 
fatal  to  children.  We  believe  this  to  be  due  not  entirely  to 
the  susceptibility  to  infectious  diseases  characteristic  of  child- 
hood, but  in  larger  degree  to  the  fact  that  children  fail  to 
receive -the  treatment  accorded  to  adults.  When  an  adult 
becomes  suddenly  ill  with  abdominal  pain,  vomiting,  and  evi- 
dence of  collapse,  the  first  injunction  is  absolute  rest  in  bed. 


'See   Krcinig^,   Zur  Prognose   dor   asoendirten   Gonorrhoj   beim 
Weibe.     Archiv  f.  Gyniikol.,  Bd.  6:!,  liKll. 


But  children  do  not  take  kindly  to  this  form  of  treatment; 
and,  as  in  our  case  No.  I,  they  are  too  often  allowed,  and  even 
urged,  to  join  their  companions  at  play  and  to  attend  school. 
Consequently  their  powers  of  resistance  are  lowered  at  a  time 
when  every  effort  should  be  made  to  conserve  their  energy. 
In  the  treatment  of  a  case  6i  general  peritonitis  due  to  the 
gonococcus,  we  recommend  absolute  rest  in  bed,  hot  turpen- 
tine stupes  alternating  every  half-hour  with  hot  water  stupes, 
mild  catharsis,  liquid  diet,  cold  sponges  for  the  high  tem- 
perature, and  stimulative  treatment  according  to  the  severity 
of  the  symptoms. 
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PERIPHERAL  VENOUS  THROMBOSIS  IN  PNEUMONIA,  AVITH  REPORT  OF  THREE  CASES  AND  A 
REVIEW  OF  THOSE  PREVIOUSLY  RECORDED.    ABSTRACT/ 

By  Walter  E.  Steixer,  M.  D., 
Formcrhj  House  Medical  Officer  at  the  Johns  Hopkins  Hospital. 


During  the  past  decade  our  attention  has  been  especially 
called  to  venous  thrombosis  as  occurring  in  connection  with 
certain  infectious  diseases  and  as  following  some  abdominal 
operations.  A  considerable  unmber  of  cases  has  been  re- 
ported where  venous  thrombosis  was  found  in  typhoid  fever 
and  influenza,  but  there  is  slight  reference  to  its  being  seen 
in  pneumonia. 

Da  Costa  reported  his  first  case  in  1S9  t  and  considered 
it  imique.  Four  years  later  he  gave  the  histories  of  two 
more  cases  and  succeeded  in  finding  six  previously  published. 
Shortly  after  this  Welch  was  able  to  add  fourteen  more, 
making  the  total  number  of  cases  twenty-three.  But  pre- 
vious to  these  writers  Valette  had  reported  one  personal 
case  and  had  collected  three  others.  Two  of  his  cases,  how- 
ever, were  included  in  Welch's  list.  Since  then  a  number 
of  additional  cases  have  appeared  in  the  literature.  Jones 
and  Hall  have  both  placed  one  case  on  record,  and  recently 
Gauchet,  and  Sears  and  Larrabee  have  considerably  added 
to  the  number  already  existing. 

Gauchet  made  Yenous  Thrombosis  in  Pneumonia  the  sub- 


1  Abstract  of  a  paper  read  before  tbe  Johns  Hopkins  Hospital  Medical 
Society  Feburary  3,  1903.  Tlie  paper  in  full  will  appear  iu  Volume 
xi,  The  Johns  Hopkins  Hospital  Reports. 


ject  of  his  thesis  and  gave  in  abstract  twenty-one  cases.  Some 
of  these  should  be  excluded  as  they  were  not  typical  lobar 
pneumonias,  but  due  to  influenza.  I  have  consequently  not 
added  three  to  my  list  and  have  omitted  the  mention  of  two 
more  for  other  reasons.  For  in  one  of  the  latter  no 
peripheral  venous  thrombosis  was  found,  and  the  other  had 
syphilis  and  mitral  stenosis,  so  that  the  thrombosis  might 
have  had  another  origin.  There  remains,  then,  only  one  of 
Gauchet's  cases  which  I  had  not  already  included  in  my 
group.  Much  of  the  ground  traversed  by  his  thesis  had 
already  been  gone  over  by  me  before  my  attention  was  called 
to  his  work.  Sears  and  Larrabee  found  ten  instances  of 
venous  thrombosis  in  949  cases  of  pneumonia  treated  at  the 
Boston  City  Hospital.  Abstracts  of  all  these  recorded  cases 
will  be  given  in  our  forthcoming  article.  The  following 
three  cases  are  the  only  ones  that  have  been  met  with  in  a 
series  of  about  500  pneiunonia  cases  at  the  Johns  Hopkins 
Hospital. 

Case  I. — Pneumonia  of  both  lungs;  crisis  on  the  ninth  day; 
accompanying  pleurisy  of  both  sides;  second  attach  of  pneu- 
monia seven  days  after  the  crisis,  of  five  days'  diiration; 
thromhosis  of  the  right  popliteal  vein  twenty-eight  days  after  the 
crisis  and  six  days  after  the  termination  of  the  second  pneu- 
monic attach;  gradual  recovery. 
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James  A.,  aged  21  (Hospital  No.  25,220),  was  admitted 
Jan.  9,  1899,  complaining  of  pain  in  the  left  side,  cough  and 
loss  of  appetite.  There  was  nothing  of  moment  in  his  family 
or  past  history.  Two  weeks  before  his  admission  he  had 
caught  cold  and  ten  days  later  had  a  severe  shaking  chill. 
A  headache,  di'v  hacking  cough  and  an  expectoration  slightly 
blood-tinged  were  his  other  symptoms.  He  appeared  to  be  a 
well-nourished,  powerfully  built  negro.  His  respirations 
were  a  trifle  rapid  and  there  was  some  dilatation  of  the  alte 
nasi. 

In  an  examination  of  his  thorax  the  right  side  seemed  to 
move  slightly  more  than  the  left.  The  percussion  note  was 
slightly  impaired  over  the  upper  left  side  and  the  breath 
sounds  here  were  feeble  and  suppressed  in  quality.  Over  the 
left  back  the  note  was  also  somewhat  impaired  and  the  breath 
sounds  had  a  distant  quality — in  the  interscapular  region 
distant  tubular  breathing  was  heard.  The  examination  of 
the  right  side  was  negative  save  that  below  the  angle  of  the 
scapula  there  was  a  distinct  impairment  of  the  note  and 
marked  tubular  breathing. 

Two  days  later  the  pneumonic  process  seemed  to  involve 
the  whole  left  lung  and  right  lower  lobe.  A  pleuroperi- 
cardial  friction  rub  was  heard  at  the  apex  of  the  heart  and 
the  pidmonic  second  was  markedly  accentuated.  There  were 
symptoms  of  pleurisy  at  both  bases.  The  crisis  seems  to  have 
occurred  on  the  ninth  day  and  the  lungs  were  slowly  under- 
going the  process  of  resolution  when,  seven  days  later,  there 
was  noted  a  sudden  flare  up  of  temperature,  accompanied  by 
a  chill  and  prune  Juice  sputum.  No  further  lung  involve- 
ment could  be  detected  on  examination,  but  his  respirations 
were  somewhat  hurried  and  his  alse  nasi  dilated  with  each 
inspiration.  His  temperature  remained  elevated  for  five  days. 
Four  days  after  its  fall  and  twenty-six  after  his  crisis  he 
developed  a  thrombosis  of  his  right  popliteal  vein,  attended 
with  quite  marked  edema  of  his  foot  and  leg.  His  tempera- 
ture rose  at  the  onset  to  100.8°  and  he  complained  of  pain 
in  the  leg,  especially  at  the  calf.  Nothing  could  be  felt  on 
palpation.  By  the  application  of  the  lead  and  opium  lotion 
the  pain  was  relieved  and  the  swelling  reduced  in  size.  He 
was  discharged  five  weeks  after  its  onset,  at  his  urgent  re- 
quest, the  swelling  having  almost  disappeared.  He  was  read- 
mitted seven  days  later  complaining  of  a  swollen  right  leg. 
In  two  weeks  the  swelling  went  down  and  he  was  discharged 
again.  He  was  advised  to  apply  a  tight  bandage  to  the  right 
leg  to  serve  as  a  mechanical  support. 

Case  II. — Rigid  lobar  pneumonia ;  severe  infection;  throm- 
bosis of  the  right  internal  saphenous  vein  on  the  sixth  day  of 
the  disease;  death  on  the  twelfth  day. 

Oliver  L.,  aged  G3  (Hospital  No.  33,727),  was  admitted 
Feb.  1,  1901,  complaining  of  feeling  badly  all  over  and  of  a 
dry  mouth.  His  family  history  was  negative.  He  had  had 
one-sided  hemiplegia  (side  not  stated)  about  forty-three  years 
previously,  which  left  him  considerably  disabled  for  a  long 
time.  Chancre  when  thirty-five  years  old,  no  secondaries. 
Several  attacks  of  gonorrhea.  Was  a  heavy  drinker.  His 
present  illness  began  ten  days  before  his  admission  with  a 


pain  in  the  right  side.  It  was  of  but  short  duration.  This 
was  accompanied  by  a  cough  and  slight  expectoration,  which 
was  never  blood-tinged.  Two  days  before  coming  to  the 
hospital  he  had  a  severe  shaking  chill.  He  was  a  fairly  well- 
nourished  old  man  with  lips  and  cheeks  slightly  cyanotic. 
His  respirations  were  38  to  the  minute,  his  temperature 
101.4°  and  his  pulse  120  to  the  minute,  of  good  volume,  fair 
tension  and  regular  in  force  and  rhythm.  The  vessel  walls 
were  considerably  sclerosed. 

In  an  examination  of  his  thorax  the  expansion  seemed  lim- 
ited, a  little  less  on  the  right  side.  The  pneumonic  involve- 
ment included  the  right  upper  and  middle  lobes.  The  left 
side  was  negative.  The  heart  sounds  were  somewhat  feeble 
and  a  soft  systolic  murmur  was  heard  at  the  apex.  The 
abdomen  was  negative.  Both  extremities  jiresented  quite 
marked  varicose  veins. 

Three  days  later  the  varicose  veins  of  the  right  leg  began 
to  cause  him  considerable  pain,  especially  above  the  knee, 
where  they  were  slightly  red,  and  quite  firm  and  tender  on 
palpation.  His  temperature,  which  had  been  slowly  falling, 
rose  on  this  day  to  102.8°.  His  lower  right  lobe  now  began 
to  show  signs  of  involvement.  He  grew  slowly  worse  and 
developed  Cheyne-Stokes'  breathing.  Two  days  after  the  on- 
set of  the  thrombosis  it  was  noted  that  the  right  internal 
saphenous  vein  was  distinctly  visible  and  the  size  of  one's 
little  finger.  It  was  cord-like  on  palpation.  Marked  edema 
of  the  right  foot  and  lower  two-thirds  of  the  leg  was  also 
observed.  The  patient  gradually  sank.  Did  not  react  to 
saline  infusions  and  died  quietly  at  6.30  A.  M.  on  the  twelfth 
day  of  his  disease. 

At  the  autopsy,  imresolved  pneumonia  of  the  right  lung 
was  found  with  compensatory  emphysema  of  the  left  lung; 
thrombosis  of  the  right  internal  saphenous  vein;  edema  of 
the  right  leg;  fatty  metamorphosis  of  the  liver;  anemic  in- 
farction of  the  spleen  and  fragmentation  of  the  myocardium. 

Case  III. — Left  lobar  pneumonia;  severe  infection;  termi- 
nation by  lysis;  thrombosis  of  the  right  popliteal  vein  six  days 
after  patient's  temperature  was  normal;  gradual  recovery. 

Eugene  W.,  aged  27  (Hospital  No.  37,464),  was  admitted 
Jan.  4,  1902,  complaining  of  pain  in  the  left  side  and  fever. 
His  family  history  was  negative  save  for  some  indefinite  his- 
tory of  rheumatism.  Several  years  previously  he  had  an 
attack  of  what  seems  to  have  been  rheumatism.  Had  had 
pneumonia  twice  before,  the  last  time  being  during  the  past 
winter.  Had  had  several  attacks  of  gonorrhea.  Was  a  hard 
drinker.  Five  days  before  his  entrance  into  the  hospital  he 
"  got  wet  and  caught  a  heavy  cold  on  his  chest."  The  day 
following  he  had  a  slight  chill  and  complained  of  pain  in  his 
left  side.  Some  cough,  shortness  of  breath  and  rather  pro- 
fuse expectoration  were  additional  symptoms.  He  had  not 
noticed  whether  the  expectoration  was  blood-tinged.  That 
night  he  had  fever.  Had  been  quite  constipated  since  the 
onset  of  his  present  illness.  He  was  a  very  well-nourished, 
muscular  negro.  His  respirations  were  labored  and  shallow, 
with  an  occasional  expiratory  grunt.     There  was  some  dilata- 
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tion  of  the  aim  nasi  and  some  cyanosis.  ITis  tongne  was  dry 
and  coated. 

In  an  examination  of  his  tliora.x,  the  left  side  looked  larger 
than  the  right,  but  the  expansion  was  equal.  The  pneumonic 
process  seemed  to  involve  the  lower  left  lobe.  Here  the 
vocal  fremitus  was  absent,  the  note  on  percussion  was  flat 
and  the  breathing  was  tubular.  The  heart  sounds  were  some- 
what indistinct  but  seemed  clear.  A  plenropericardial  fric- 
tion rub  was  heard  over  the  heart.  His  pulse  was  small  in 
volume,  of  low  tension,  irregular  and  dichrotic.  The  vessel 
wall  was  distinctly  felt. 

On  the  day  following  he  seemed  worse.  The  pulse  was 
very  small  and  irregular.  The  respirations  were  shallow  and 
hurried,  72-76  to  the  minute.  The  heart  sounds  were  almost 
inaudible,  no  sound  being  heard  at  the  apex.  He  was  in- 
fused with  1100  cc.  of  saline  solution,  having  been  infused 
with  500  cc.  the  evening  before.  At  the  time  of  his  second 
infusion  the  pulse  could  not  be  coimted,  but  the  heart-beats 
numbered  forty-one  to  the  quarter.  The  lung  signs  were 
unchanged,  except  that  the  note  had  cleared  up  somewhat 
in  the  left  lower  lobe  behind  but  had  become  more  impaired 
above,  in  the  scapular  region,  where  tubular  breathing  was 
heard.  A  well-marked  friction  rub  was  audible  below  the 
angle  of  the  scapula  and  at  the  left  base.  There  was  no 
delirium.  The  sputum  was  small  in  amount,  tenacious,  not 
typically  rusty  but  more  blood-streaked.  Stained  specimens 
showed  pncumococci. 

The  next  morning  he  seemed  decidedly  better  and  the 
lung  showed  signs  of  beginning  resolution.  He  improved 
rapidly  from  this  time  on  but  the  resolution  process  seemed 
to  be  very  slow.  On  Jan.  21  the  patient's  temperature 
reached  normal  for  the  first  time  and  he  seemed  to  be  steadily 
gaining  in  strength.  Six  days  later  he  complained  of  pain 
in  his  right  lower  leg.  On  examination  an  elongated,  very 
tender,  cord-like  swelling,  the  size  of  one's  little  finger,  was 
found  in  the  popliteal  space.  It  was  evidently  a  thrombosed 
vein  and  could  be  traced  from  this  point  down  the  calf  to 
nearly  the  lower  third  of  the  leg.  There  was  no  tenderness 
over  the  right  femoral  vein  and  no  swelling  of  the  lower  leg. 
His  temperature  rose  on  this  day  to  99°.  On  the  next  day 
he  complained  of  pain  in  the  right  popliteal  space.  Slight 
tenderness  was  detected  here  on  palpation.  The  cord-like 
popliteal  vein  was  well  felt.  His  convalescence  was  further 
complicated  by  the  flaring  up  of  an  old  attack  of  urethritis 
which  was  accompanied  by  a  left  epididymitis.  He  was  dis- 
charged on  March  4  in  excellent  condition.  At  this  time 
the  popliteal  vein  was  no  longer  palpable. 

The  number  of  cases  found  recorded  is  small  and  conclu- 


sions drawn  from  such  a  list  are  of  necessity  somewhat  un- 
certain. Yet  we  venture  to  give  the  following  facts  whicli 
we  have  obtained  from  a  study  of  our  three  cases  and  the 
38  previously  reported. 

I.  The  rarity  of  thrombosis  in  pneumonia  should  be  noted. 
Only  38  cases  could  be  collected.  This  is  a  matter  of  sur- 
prise, possibly,  for  pneumonia  is  a  disease  in  which  the 
blood  is  especially  rich  in  the  elements  that  are  necessary  for 
clotting. 

II.  In  27  out  of  the  32  cases  which  give  fairly  full  statistics, 
the  thrombosis  occurred  during  convalescence,  in  1  it  was.  on 
the  day  of  the  crisis,  and  in  4  during  the  course  of  the  disease. 
It  must  consequently  be  generally  regarded  as  a  sequela  and 
not  as  a  complication  of  pneumonia. 

III.  The  lower  extremities  were  always  involved.  I  can 
find  no  ease  reported  where  there  was  thrombosis  elsewhere 
except  Vulpian's  case,  where  a  clot  was  also  formed  in  the 
right  pulmonarj'  artery.  There  was  a  case  admitted  to  the 
Johns  Hopkins  Hospital  (Hospital  Xo.  21,367),  where  a 
thrombosis  of  the  left  jugular  vein  was  detected,  a  day  before 
death,  in  an  old  man,  aged  84,  whose  heart's  action  was 
feeble,  who  had  quite  marked  arteriosclerosis,  and  who  pre- 
sented some  doubtful  signs  of  pneumonia.  No  autopsy  was 
obtainable,  so  I  have  not  included  the  case  in  this  group.  As 
in  typhoid  and  other  infectious  diseases,  so  here  we  find  the 
thrombi  mostly  on  the  left  femoral  vein.  This  was  involved 
alone  in  6  cases,  the  left  femoral  and  internal  saphenous 
in  1,  the  left  internal  saphenous  in  2,  the  left  external  iliac, 
femoral  and  internal  saphenous  in  1,  the  right  femoral  in  2, 
the  right  and  left  femoral  and  left  internal  saphenous  in  1, 
the  right  internal  saphenous  in  2,  the  right  popliteal  in  2, 
both  femorals  in  4,  and  the  common  iliacs  at  their  bifurcation 
in  1.  Adding  to  these  the  cases  where  the  extremities  but 
not  the  veins  involved  are  given,  we  find  the  left  extremity 
was  alone  concerned  in  16  cases,  the  right  in  10,  and  both 
extremities  in  7.  The  more  frequent  involvement  of  the  left 
extremity  than  the  right  is  attributable,  qiioting  Dr.  Welch, 
to  the  more  difficult  return  flow  from  the  former  in  conse- 
quence of  the  greater  length  and  obliquity  of  the  left  com- 
mon iliac  vein  and  its  passage  beneath  the  right  common  iliac 
artery.  It  has  also  been  suggested  that  pressure  upon  this 
vein  by  a  distended  sigmoid  flexure  or  rectum  may  likewise 
contribute  to  slowing  of  the  blood  current  upon  this  side. 

Of  the  41  cases,  death  occurred  in  9  and  25  recovered,  no 
definite  information  is  given  of  7.  Eight  of  those  who 
died  had  autopsies,  and  in  5  death  was  due  to  pulmonary 
embolism.  The  etiology,  morbid  anatomy,  symptoms  and 
treatment  will  be  discussed  in  our  future  paper. 
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EOSINOPHILIA   IN   FILARIASIS. 


By  WiLLiAii  J.  Calvert,  M.  D.,  \J.  S.  Army. 

{From   the  Municipal  Laboratorij,   Muiiita,   P.   I.) 


This  work  was  suggested  bj'  the  microscopical  examination 
of  tissues  removed  at  autopsy  from  a  plague  cadaver,  from 
which  the  following  notes  are  taken. 

Case  I. — Native  male  Filipino,  died  of  bubonic  plague  a 
few  hours  after  entering  the  plague  hospital;  autopsy  revealed 
the  ordinary  lesions  of  plague. 

After  removing  the  intestines  a  large  retroperitoneal  tumor 
lying  along  the  line  of  the  large  vessels  on  the  right  side 
was  seen.  This  mass  extended  from  Poupart's  ligament  to 
the  third  lumbar  vertebra,  varied  in  width  from  an  eighth 
of  an  inch  to  about  four  inches,  and  was  in  places  two  inches 
thick.  It  extended  slightly  into  the  right  side  of  the  pelvis; 
and  from  the  i-ight  side  of  the  mass  several  irregular  projec- 
tions extended  into  the  right  retroperitoneal  space.  The 
mass  was  of  a  deep  straw  color,  semi-translucent,  soft  and 
apparently  made  up  of  distended  sacs.  On  section  a  light 
straw-colored  fluid  escaped  and  the  punctured  sacs  collapsed. 
These  spaces  did  not  freely  communicate.  No  direct  com- 
munication with  lymphatic  vessels  was  found.  On  micro- 
scopical examination  the  flviid  showed  nothing  of  note. 

All  of  the  right  iliac  and  inguinal  lymphatic  glands  were 
enlarged.  One  gland  above  Poupart's  ligament  was  about 
three-quarters  of  an  inch  by  one  inch  in  size.  Both  sper- 
matic cords  and  testicles  were  normal. 

Filariasis  ^^•as  thought  of  at  the  autopsy,  but  no  worms 
could  be  found.  A  portion  of  the  several  organs  and  the 
lymphatic  glands  were  fixed  in  Zenker's  fluid  for  microscop- 
ical examination. 

In  all  of  tlie  organs  numerous  eosinophilic  leucocytes  were 
found  in  the  capillaries. 

In  lymph  vessels  in  the  areolar  tissue  about  one  of  the 
iliac  lymphatic  glands,  sections  of  an  adult  filaria  were  seen 
in  three  localities.  It  is  possible  for  the  several  sections  to 
represent  one  worm,  but  this  point  could  not  be  determined. 
The  diameters  of  the  lymph  vessels  were  greatly  enlarged; 
and  the  walls  were  thickened  and  infiltrated  with  small  cells. 
Within  the  vessel  numerous  poly-morphonuclear  and  small 
leucocytes  and  detritus  were  seen.  All  of  the  tissues  imme- 
diately surrounding  the  lymph  vessels  were  intensely  infil- 
trated with  eosinophilic  leucocytes.  The  number  of  eosino- 
philes  rapidly  decreased  as  the  distance  from  the  vessel  in- 
creased. Some  poly-morphonuclear  and  small  cells  were 
mixed  in  with  the  eosinojjhiles.  In  the  periphery  of  the 
lymphatic  gland  numerous  eosinophiles  were  seen  in  the 
follicles  and  lymph  sinuses,  while  in  the  central  portion  of 
the  gland  very  few  eosinophiles  coidd  be  found.  In  a  num- 
ber of  white  connective-tissue  fibrils  in  the  outer  coats  of  the 
gland  capsule  three  or  four  eosinophilic  granules,  situated  in 
a  line  parallel  with  the  long  axis  of  the  fibre,  were  seen  at 


either  end  of  the  nuclei.  These  granules  were  smaller  than 
those  seen  in  the  eosinophiles. 

In  character  the  eosinophiles  in  the  connective  tissue  varied 
greatly:  shape  oval  or  triangular;  protoplasm  stained  irregu- 
larly with  eosin;  nuclei  round,  oval  or  poly-morphous,  and 
excentrically  placed,  very  faintly  or  not  at  all  stained  with 
hematoxylin;  number  of  granules  varied  from  one  to  many, 
either  scattered  throughout  the  protoplasm  or  collected  about 
the  nuclei,  leaving  the  outer  portion  of  the  protoplasm 
clear.  With  triple  stain,  some  of  the  cells  stained  char- 
acteristically, while  others  took  a  faint  orange  tint.  Eosino- 
philes in  the  lymphatic  gland  and  in  capillaries  of  the 
various  organs  stained  in  the  ordinary  way  with  hema- 
toxylin and  eosin  and  triple  stain.  Doubtless  the  eosino- 
philes in  the  lymphatic  gland  were  being  transported  by  the 
lymph  current  from  the  areolar  tissue  surrounding  the  gland 
to  the  general  circulation. 

No  traces  of  trichinosis  were  observed. 

The  points  of  interest  in  this  case  are:  parent  worm  near 
a  lymphatic  gland;  eosinophilic  infiltration  of  the  tissues 
about  the  worm;  tumor  in  retroperitoneal  region;  marked 
increase  of  eosinophiles  in  general  circulation,  shown  by 
eosinophiles  in  capillaries  of  the  various  organs. 

The  presence  of  a  worm  surrounded  by  eosinophiles,  some 
of  which  are  passing  through  the  involved  lymphatic  gland 
to  the  general  circulation,  eosinophiles  in  the  various  organs, 
and  the  absence  of  an  increase  of  eosinophiles  in  plague, 
considered  in  the  light  of  recent  literature  on  the  blood  in 
parasitic  disease,  point  to  Eosinophilia  in  Filariasis. 

In  order  to  find  a  case  or  cases  of  filariasis  for  clinical 
study  and  to  determine  the  presence  of  the  disease  on  the 
Island  of  Luzon,  from  ten  to  twenty  specimens  of  blood  from 
Filipino  prisoners  of  war  were  examined  each  day.  In  all, 
four  hundred  and  twenty-six  specimens  were  examined  with 
positive  findings  in  two  cases.  Both  cases  were  in  natives 
from  Albay,  a  province  in  Southern  Lxazon.  Later  a  fourth 
case  was  found  in  a  native  from  a  province  in  Northern 
Luzon,  and  a  fifth  case  was  reported  in  Manila,  but  was  not 
examined. 

Case  II. — A.  P.;  male  Filipino;  native  of  Albay;  has  been 
in  Manila  one  month.  No  history  of  previous  illness  could 
be  obtained.  During  past  three  months  patient  has  had 
occasional  chills  and  fever.  Left  iliac  glands  have  been  pain- 
ful two  months,  and  the  inguinal  one  month.  Patient  is  a 
healthy  looking,  well-built  man. 

Examination  revealed  left  conjunctivitis;  pulsating  veins 
in  neck;  old  variola  scars  on  arms;  few  rales  and  roughened 
breathing  in  right  lung;  heart  dulness  extended  from  3  em. 
to  right  of  sternum  to  3  cm.  left  of  nipple  line;  area  of  pidsa- 
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tiou  from  third  to  fifth  interspace,  sounds  booming;  liver 
and  spleen  normal  in  size.  On  the  left  side,  immediately 
above  Ponparfs  ligament,  a  painful  tumor  could  be  palpated. 
This  tumor  was,  most  probably,  enlarged  iliac  lymphatic 
glands.  One  inguinal  gland  was  about  three-quarters  of  an 
inch  by  one  inch  in  size  and  painful.  Both  spermatic  cords 
and  testicles  were  normal. 

Eight  embryos  were  found  in  specimen  of  blood  taken  on 
April  4,  1901,  at  11  o'clock  P.  M.:  on  April  6,  at  9  A.  M.,  one 
embryo  was  found. 

Blood  counts,  on  April  6,  9  A.  M.,  were  as  follows: 

Reds  3,8G6,li66;   whites  18,760. 
L.      10.66^ 
L.M.       5.66 

E.    12. as 

P.X.     69 

T.        3  300  counted. 

April  17  Noon.     Reds  4,700,000;  whites  22,000. 

L.        9.6  <^ 
L.M.       4 

E.      23.4 
P.N.      61.6 

T.       2.4      200  counted. 

On  April  IS,  beginning  at  9  A.  M.,  hourly  counts  of  the 
number  of  embryos  per  cc.  and  leucocytes  per  cmm.  (during 
day  time)  and  differential  white  blood  counts  were  made 
during  the  following  twenty-four  hours.' 

Number  of  Embryos  per  cc.  of  blood. 


April  IS       9  A.   M... 

"       "       10      "      . 

"      "      12  Noou. 
"       "         1   P.   M. 


April  1!)        1    A.  M.  .  , 


May 


840 
.1176 


3   P.   M... 
8   A.  M 


504 

604 

84 

0 

84 

84 

252 

0 


"      12  Midnight    840 

April  IS,  9  A.  M.     Reds  4,720,000,   whites  23,000. 

L.  12  i^ 

L..M.  4  ' 

E.  20 

P.N.  GO 

T.  4  200  counted. 

April  IS,  10  A.  M.  Whites  18,000. 

L.  12^ 

L.M.  4 

E.  17 

P.N.  65 

T.  2  200  counted. 

April  IS,  11  A.  M.  Whites  1S,666. 

L.  9^ 

L.M.  3 


P.N. 


■  Pratt's  method  of  counting  the  embryos  was  used. 
L.,    Lymphocytes.        L.M.,    Large    Mononuclear.         E.,    EosinophUe 
P.H.,  Polymorphonuclear  Leucocytes,     T.,  Transitional. 


April  18,  12  Noon.     Whites  18,500 

April  IS,  12  .Midniijht. 

L.    11  <^ 

L.      175^ 

L.M.     6 

L.M.        5"^ 

E.   21 

E.       S 

P.N.   59 

P.N.      67 

T.     3     200  counted 

T.        o     200  counted. 

April  IS,  1  P.  M.     Whites  26,666. 

April  19,  1  A.  M. 

L.   10  <^ 

L.     13  <i; 

L.M.      4.5 

L.M.        4 

E.   20 

E.      17 

P.N.    60 

P.N.      65 

T.     2.5  200  counted 

T.        2     300  counted. 

April  IS,  2  P.  M.      Whites  24,444. 

April  10,  3  A.  M. 

L.    10  <^ 

L.      10  (^ 

L.M.     5 

L.M.        3  ■ 

E.   23 

E.      21 

P.N.    58 

P.N.      04 

T.     5     200  counted. 

T.        3     200  counted. 

April  18,  3  P.  M.      Whites  20,000. 

April  19,  3  A.  M. 

L.    11^ 

L.      10  It 

L.M.     4 

L.M.        3' 

E.   21 

E.      15 

P.N.   60 

P.N.      69 

T.     4    200  counted. 

T.        3     200  counted. 

April  IS,  4  P.  M.     Whites  18,666. 

April  19,  4  A.  M. 

L.  12  <?; 

L.      11.5^ 

L.M.     3 

L.M.        3 

E.    15 

E.      11.5 

P.N.    67 

P.N.      71 

T.     3     200  counted. 

T.        3     200  counted. 

April  IS,  5  P.  M,     Whites  ]S,000. 

April  lil,  5  A.  M. 

L.     11   r,^ 

L.      11  ^ 

L.M.      5 

L.M.        4 

E.    16 

E.     18 

P.N.    65 

P.N.     64 

T.      3     150  counted. 

T.        3     200  counted. 

April  IS,  6  P.  M.     Whites  20,000. 

April  19,  6  A.  M. 

L.   14  <^ 

L.      12.5  <^ 

L.M.      5 

L.M.        4 

E.    13 

E.      15 

P.N.    63 

P.N.      65.5 

T.      5     1.50  counted. 

T.        3     200  counted. 

April  18,   7  P.  M. 

April  19,  7  A.  M.     Whites  18,600. 

L.    16  % 

L.      13.5  % 

L.M.      5 

L.M.       3 

E.    12.5 

E.      17.5 

P.N.   61.5 

P.N.      63 

T.     5     150  counted. 

T.        3     200  counted. 

April  IS,  S  P.  M. 

April  19,  8  A.  M.     Whites  22,000. 

L.    14  % 
L.M.      4 

L.      13^ 

L.M.       4 

E.    19 

E.     14 

P.N.    60 

P.N.     65 

T.     3     200  counted. 

T.        4     200  counted. 

April  IS,  9  P.  M. 

April  19,  9  A.  M.     Whites  18,666. 

L     13  <g 

L.      12  <! 
L.M.        4 

L.M.      5 

E.      16 

E.    11 

P.N.      64 

P.N.    68 

T.      3     150  counted. 

T.        3     300  counted. 

April  IS,  10  P.  M. 

April  27,  9  A   M   j  Reds  5,200,000. 
i          ''■  ^■'"-  (  Whites  23,000. 

L.    13  ^ 

L.      13^ 

L.M.      5 

L.M.        3 

E.    15 

E.      DA 

P.N.   65 

P.N.     68 

T.      3     200  counted. 

T.        2     200  counted. 

April  IS,  11  p.   M. 

May  1,  10  A.    M.  i  l?^'  5,200,000. 
■     '                     (  Whites  18,000. 

L.    15  (^ 

L.      16  cf, 

L.M.     4  ' 

L.M.        4 

E.   15 

E.      IS 

P.N.    65 

P.N.      60 

T.      3     200  counted. 

T.        2         200  counted. 
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At       .■    .T  r,    >.    (  Reds  5,160,000,  -,       „    o  a    vr    f  Reds  5,200,000. 

May  b,  3  P.  M.  |  ^^^.^^^^  .,^^^^^;  May  S,  8  A.  M.  |  ^^.j^j^^J  ^._,,„„_ 

L.  13 --^  L.  13  r; 

L .  M .  4  L .  M .        4  ' 

E.  15  E.  14 

P.N.  66  P.N.  66 

T.  3     200  counted.  T.        3     200  couuted. 

Consent  of  the  patient  and  anthority  to  remove  the  lym- 
phatic glands  were  obtained,  but  the  operation  could  not  be 
done  on  account  of  other  work,  and  the  prisoner  was  liberated 
before  the  glands  could  be  removed. 

Case  III. — M.  E.;  male  Filipino;  age  5G;  native  of  Albay; 
well  built.  Physical  examination  negative  excepting  slight 
enlargement  of  the  right  spermatic  cord,  and  small  right 
hydrocele.  Eight  testicle  was  normal  in  size  and  hard. 
Chills,  fever  and  some  headache  had  occurred  at  irregular 
intervals  during  the  past  year. 

Two  embryos  were  found  in  specimens  of  blood  taken  on 
April  4,  1901,  at  11  o'clock  V.  M.;  in  that  on  April  i],  9  A.  M., 
two. 

On  April  IS,  reds  numljcred  3,620,000,  whites  8,000  per 
cmm. 

Diflerential  couut :      L.  14  f^ 
L.M.        4 .0 

E.  15 

P.N.  64 

T.        2.5 

On  April  23,  beginning  at  2  o'clock  P.  M.,  hourly  counts 
of  the  embryos  per  cc.  and  leucocytes  per  cmm.  (during  day 
time)  and  differential  counts  of  the  leucocytes  were  made. 

Number  of  embryos  per  cc. 

April     23        2  P.   M 84  April  24  3  A.  M 840 

3  "       0                 "  ..  4      "       673 

4  •'       0                 "  u  ,5     .>       504 

5  "       84                 "  "  6      "       168 

6  "       84                 "  ..  7      "       756 

"          7      "       .504                "  "  8      "       1093 

8  "       588  "         "       9     "       3.S6 

9  "       1680  "         "     10      "       588 

iO     "       1596  "         u     ]i      "       336 

,    "         "       11      "       1512                "  "     13  Noon 84 

"        12      ••       1428                "  "       1  P.  .M 0 

24         1    A.   M 1008                "  "       2      "       84 

2       •'      1008              May  6                       336 

"  "  8       3     "       0 

On  April  23,  2  P.  M.      Red  blood        5  P.  M.      Whites  6,666. 
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Dkscriptiox  of  Charts. 


E;uli  liorizontal  line  represents  eiglity-four  (84)  enibiyos 
and  (iiie  per  centum  (!>')  of  eosinophiles.  Each  perpendicu- 
lar line  represents  one  liour  of  time. 

C'h.4BT  1. — A.  P.  From  9  A.  M.  to  5  P.  M.  no  embryos 
were  foimd;  during  these  hours  the  eosinophilia  in  peripheral 
circulation  was  greatest;  from  5  P.  M.  to  11  P.  M.  the  number 
of  embryos  per  ccm.  of  blood  was  increasing,  while  the  eosino- 
philia was  decreasing;  from  11  P.  M.  to  8  A.  M.  the  number 
of  embryos  per  ccm.  was  decreasing  and  the  eosinophilia 
increasing.     The  same  condition  is  seen  in  chart  No.  2. 

This  phenomena  may  be  explained  by  the  local  positive 
eosinophilic  chemotaxis  exerted  by  the  embryos  in  the  tissues. 
Wien  the  embryos  enter  the  general  circulation  this  local 
chemotaxis  is  removed  and  the  eosinophiles  gradually  re-enter 
the  general  circulation. 

CH.VliT  I. 


Blood  examinations  of  Case  IV  substantiate  the  findings 
in  Cases  TI  and  III,  but  add  no  new  facts.  No  trichin;B 
could  be  found  in  a  portion  of  the  biceps  muscle. 

Cases  II  and  III  were  recently  infected,  while  in  I  and  IT 
the  duration  of  the  disease  could  not  be  ascertained. 

Cases  I  and  IV  did  not  have  trichinosis,  while  II  and  III 
were  not  examined. 

All  of  the  cases  show  a  decided  eosinophilia  associated  with 
filariasis.  In  the  most  recent  case.  Case  II,  the  highest 
eosinophilia  was  noted. 

In  cases  of  long  standing  an  increase  of  eosinophiles  is  not 
found. 

These  facts  lead  one  to  believe  thai  in  the  early  stages  of 
filariasis,  leucocytosis  with  an  increase  of  the  eosinophiles 
may  be  looked  for,  and  that  as  the  disease  progresses,  the 
leucocytosis  and  increase  in  eosinophiles  gradually  decrease 
to  normal. 
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BLOOD   CULTURES   IN   PNEUMONIA. 

By  Eufus  I.  Cole,  M.  D. 
Jnslruclor  in  Medicine,  Johns  Ilopkinii  Unircrsih/ :  Assistant  Eesident  riiysician,  Johiis  IlaiA-ins  llospilal. 


During  the  session  1900-1901  certain  cases  of  pneumonia 
in  the  service  of  Dr.  Osier  were  studied  with  the  purpose  of 
demonstrating  the  frequency  with  which  the  blood  is  invaded 
by  pneumococci.  The  following  is  a  summary  of  the  results 
obtained. 

Cultures  were  made  from  the  blood  in  thirty  cases,  all  l)ut 
one  being  of  acute  lobar  pneumonia.  This  exceptional  case 
was  one  of  pneumocoecus  septicemia,  arthritis  and  menin- 
gitis, in  which  at  autopsy  the  only  pulmonary  lesion  was  a 
very  fresh  bronchopneumonia,  which  had  imdoubtedly  de- 
velo]:ed  only  as  a  secondary  and  terminal  event. 


In  another  case  there  was  found  at  the  autopsy  only  a 
diffuse  bronchopneumonia,  but  in  one  lung  there  was  an 
appeai-ance  resembling  that  of  a  resolved  lobar  pneumonia. 

The  30  cases  from  which  cultures  were  made  were  chosen 
at  random  from  among  the  63  cases  studied  at  the  clinic 
during  the  session,  but  the  mortality  rate  of  43  per  cent  in 
the  series  shows  that  the  cultures  were  made  from  cases  of 
more  than  average  severity. 

The  method  used  was  essentially  that  described  in  the 
writer's  report  on  blood  cultures  in  typhoid  fever.^  Eight  or 
ten  cubic  centimeters  of  blood  were  obtained  in  each  case. 
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As  a  culture  medium  in  the  first  cases  bouillon  was  used,  five 
or  six  tubes  of  this  medium  being  employed  in  each  case. 
Later,  in  order  to  dilute  the  blood  further  and  so  to  overcome 
the  bactericidal  effect  of  the  blood,  Erlenmeyer  flasks,  each 
containing  150  cc.  of  bouillon,  were  used,  several  of  these 
flasks  being  employed  for  each  culture.  It  was  found,  how- 
ever, that  there  was  some  difficulty  in  readily  and  quickly 
determining  whether  a  growth  had  occurred  in  this  medium, 
and  on  account  of  the  suitability  of  milk  as  a  culture  medium 
for  the  pneumoeoccus  and  the  readiness  with  which  the 
presence  and  gi'owth  of  this  organism  may  be  recognized  by 
the  early  acidification  and  coagulation  of  the  medium,  Erlen- 
meyer flasks,  each  containing  150  cc.  of  sterile  litmus  milk, 
were  used  in  the  later  cases.  On  smears  made  from  this 
medium  capsules  may  be  easily  demonstrated,  and  so  a  pre- 
liminary conclusion  can  be  very  quickly  and  readily  reached 
as  to  the  identity  of  the  infecting  organism.  In  all  cases, 
however,  the  identity  was  finally  established  by  its  charac- 
teristic shape  and  staining  reactions,  including  the  staining 
of  capsules,  and  by  the  typical  growth  in  milk  and  agar,  and 
by  the  absence  of  growth,  or  very  slight  growth,  in  gelatin 
at  the  ordinary  room  temperature.  In  but  one  of  the  cases 
were  the  cultures  contaminated;  in  a  part  of  the  flasks  there 
was  a  growth  of  Staphylococcus  pyogenes  albus. 

The  following  table  (p.  138)  gives  a  summary  of  the  clinical 
features  together  with  the  time,  method  and  result  of  the 
cultures  in  each  case. 

Pneumococci  grew  from  the  blood  of  9  of  the  cases,  30 
per  cent,  all  of  which  ended  fatally.  In  two  of  the  cases 
pneumococci  were  found  circulating  in  the  blood  three  days 
before  death.  In  the  other  positive  cases  the  cultures  were 
made  a  shorter  time  than  this  before  death,  in  two  of  the 
cases  only  seven  hours.  In  one  of  the  cases  the  cultures 
were  negative  six  days  before  death,  but  pneumococci  were 
found  three  days  later. 

Thirteen  of  the  thirty  cases  died,  so  that  pneumococci  were 
not  obtained  from  the  blood  of  four  of  the  cases  which  ended 
fatally,  notwithstanding  the  fact  that  in  one  case  (II)  cultures 
were  made  on  three  occasions,  4,  6  and  3  days  before  death; 
in  another  (XV)  on  two  occasions,  4  and  3  days  before  death; 
in  another  (XXIII)  on  three  occasions,  3  days,  1  day  and  8 
hours  before  death;  and  in  the  other  case  (XXVII)  24  hours 
before  death.  In  one  of  the  cases  (II)  the  absence  of  the 
organisms  in  the  blood  was  especially  surprising,  as  thrombosis 
of  the  right  internal  saphenous  vein  occurred  during  the 
course  of  the  disease.  But  as  cultures  from  this  thrombus 
made  both  during  life  and  at  autopsy  proved  negative,  ii  is 
probably  to  be  regarded  rather  as  an  example  of  so-called 
marantic  thrombi  than  as  one  of  infectious  origin,  especially 
as  it  occurred  in  an  old  varicose  vein. 

Obviously  from  the  results  given,  cultures  from  the  bloud 
have  not  been  of  much  aid  in  diagnosis.  In  obscure  cases  of 
central  pneumonia,  however,  or  in  eases  of  general  infection 
Tinassociated  with  pulmonary  lesions  (XVIII),  they  may  be 
of  great  value.     The  greatest  value  of  this  procedure  clinic- 


ally, according  to  our  results,  is  with  reference  to  prognosis, 
as  was  well  shown  in  several  cases  of  the  series. 

In  no  other  question  in  bacteriology  or  pathology  have 
observations  been  so  conflicting  as  in  regard  to  the  frequency 
of  bacterial  invasion  of  the  blood  during  life.  This  has  been 
largely  due,  first,  to  the  fact  that  in  many  cases  the  work 
has  been  done  by  clinicians  who  have  not  had  the  requisite 
bacteriological  training;  second,  to  difliculties  in  obtaining 
the  blood  without  contamination;  and  third,  to  differences 
in  the  methods  employed.  According  to  the  first  reports, 
bacteria  very  frequently  invaded  the  blood  and  could  often 
be  demonstrated  even  microscopically  in  the  fresh  blood. 
But  by  the  exercise  of  greater  care  it  was  shown  that  these 
observations  were  faulty,  and  the  contrary  view,  namely,  that 
invasion  of  the  blood  by  microorganisms  is  a  rare  occurrence, 
prevailed.  However,  with  improvements  in  technique,  it  has 
been  found  that  in  certain  conditions,  notably  typhoid  fever, 
bacteria  invade  the  blood  with  great  frequency.  The  views 
in  regard  to  the  invasion  of  the  blood  by  pneumococci  have 
also  passed  through  these  successive  stages. 

The  following  are  the  conclusions  reached  in  the  more 
extensive  and  complete  reports  published  during  the  past  few 
years': 

Sittmami '  in  1894  was  able  to  demonstrate  the  organisms 
in  the  blood  of  6  cases  among  16  which  he  examined.  In 
two  of  the  cases,  however,  the  organisms  were  only  obtained 
on  cover-slips,  the  cultures  being  negative,  so  that  in  but 
4  of  16  cases,  or  25  per  cent,  were  the  results  positive. 
Three  of  the  four  positive  cases  ended  fatally,  while  of  the 
twelve  negative  cases,  but  three  died.  He  used  about  5  cc. 
of  blood,  making  agar  plates  from  this. 

Kiihnau^  in  1897,  from  nine  cases  of  pneumonia,  three  of 
which  were  fatal,  obtained  the  pneumoeoccus  but  once  in 
cultures.  This  case  ended  fatally.  In  one  other  fatal  case 
animal  inoculation  gave  a  positive  result,  though  the  cultures 
proved  negative.  In  each  case  10  cc.  of  blood  were  used 
and  plates  were  made  from  this. 

In  the  same  year  Kohn '  reports  cultures  from  32  cases. 
Twelve  of  these  cases  ended  fatally,  and  in  seven  of  these  the 
cultures  were  positive;  while  among  the  twenty  cases  which 
recovered,  the  cultures  were  positive  in  but  two,  making  a 
total  of  nine  positive  ca.ses  among  thirty-two,  or  28  per  cent. 
The  method  employed  by  Sittmann  was  used  in  this  case. 

The  following  year  Sello '  reported  cultures  from  48  cases, 
pneumococci  being  obtained  in  12,  or  25  per  cent.  Of  the 
negative  cases,  27  recovered  and  9  died.  Of  the  positive 
cases,  2  recovered  and  10  died. 

In  1899,  White"  made  cultures  from  19  cases,  10  of  which 
were  fatal.  The  cocci  were  obtained  in  but  3  cases,  all  of 
which  ended  fatally.  The  positive  results  were  obtained  in 
one  case  one  day  before  death,  and  in  the  other  cases  but  two 
days  before  death,  previous  cultures  made  in  these  cases  on 
the  third,  fourth  and  fifth  days  respectively  having  proved 
negative. 

In  1900,  Silvestrini  and  Sertoli '  report  finding  pneumo- 
cocci in  the  blood  of  15  out  of  16  cases  examined.     They 
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TABLE. 


Blood  CnLiuREs. 


K 
La. 


IX. 
X. 


XII. 
XIII. 


XIV. 
XV. 


XVI. 
XVII. 


No. 

s. 

F. 
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Wi. 

Wash 
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XIX. 

XX. 
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Wa. 
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XXV. 

XXVI. 
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2  Flasks  bouillon. .  | 

2  Tubes  milk J 

3  Flasks  bouillon. .  ) 

3  Tubes  milk ) 

2  Flasks  bouillon. .  "i 

2  Tubes  milk > 
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2  Flasks  bouillon..  \ 

2  Tubes  milk ) 

2-350  cc.  flasks  of    ) 

bouillon j 

3  Flask  bouillon. . . 
:-300  cc.  flasks  of   ~| 

bouUiou I 

2  Erlenmeyer  flasks  [- 

of  bouillon.  ... 

4  Flasks  bouillon. .  J 

3  Flasks  milk 

2  Flasks  bouillon. . 


3  Flasks  bouillon. 


3  Flasks  bouillon. 
3  Flasks  milk 


2  Flasks  milk.. . 

1  Plate  agar  . . . . 

2  Flasks  milk.. . 

1  Flask  milk 

2  Flasks  milk..  . 
4       "         "     ... 

3  "         "     ... 


I 

I 
) 
3       "  "  ..| 

5  Tubes  milk ) 

6  Flasks  milk 
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3  "     bouillon  . 
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1       "     bouillon  . 


Neg. 


Neg. 


Pos. 
Pos. 


Pos. 

Neg. 

Pos. 

Neg. 
Neg. 

Neg. 
Neg. 


Pos. 

Neg. 


Clinical  Features. 


Neg. 

R 

Neg. 

R 

Neg. 

R 

Neg. 

R 

og 


Very  ill  duriug  entire  course.  Lumbar  puncture  at  time  of 
blood  culture. 

Very  ill  during  entire  course.  Lumbar  puncture  on  eighth 
day. 

Thrombosis  of  internal  saphenous  vein.  Culture  from  throm- 
bus on  tenth  daj'.     Result — negative. 

Extremely  ill  on  admission. 


Case  of  moderate  severity.     Temperature  fell   by   lysis   be- 
ginning on  sixth  day. 

Very  ill  at  time  culture   was  taken.     Crisis  on  eighth  day. 

Post  critical  rise  of  temperature. 
Very  ill  at  time  culture  was  made. 
Lumbar  puncture  made  at  same  time  showed  presence  of 

pneumococcus  meningitis. 

Quite  ill  at  time  of  culture  but  not  extremely  so.     Culture 
of  importance  as  aid  in  prognosis. 


Not  extremely  ill  at  any  time. 

Not  extremely  ill.     Some  delirium.     Marked  jaundice. 

Case  of  moderate  severity. 
Cultures  taken  during  lysis. 

Very  ill  on  admission.     Cultures  taken  during  lysis. 

Case  of  moderate  severity.     Crisis  on  the  fourth  day. 

Patient  quite  sick  at  time  of  culture. 
Case  of  moderate  severity. 

Very  ill  during  entire  course. 


Patient  very  ill,  high  temperature. 

Autopsy  showed  ditluse  bronchopneumonia  and  an  appear- 
ance like  that  of  resolved  lobar  pneumonia  in  one  lung. 
Patient  bad  persistent  hiccoughing  before  death. 

Case  of  arthritis,  meuingitis  and  septicemia.  Autopsy 
showed  fresh  lobular  pneumonia,  no  lobar  pneumonia. 

Patient  never  very  sick  during   course  of  disease. 

Not  very  severe  case.     Crisis  on  eighth  day. 

Discharged  from  hospital  four  days  before  present  admis- 
sion.    This  was  a  second  attack.     See  No.  XIII. 

Physical  signs  not  absolutely  definite.  In  absence  of  autopsy 
cultures  were  of  aid  in   making  the  diagnosis  certain. 

Extremely  sick,  high  fever,  active  delirium  during  entire 
course  of  disease. 

Child  3  years  old.     Lysis  7-10  days. 
Patient  not  very  ill. 

Very  ill  during  entire  course. 

Case  of  moderate  severity. 

Very  ill  duriug  entire  course. 

No  marked  change  between  the  third  and  sixth  days. 

Rather  mild  ease. 
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think,  however,  that  the  nnmlier  of  pneiimococci  often, 
though  not  always,  stands  in  direct  rehitionship  to  the  severity 
of  the  infection. 

Within  the  past  year  two  articles  by  Proehaska  ""  have 
appeared  in  which  the  residts  of  a  series  of  cultures  from 
the  blood  of  pneumonia  patients  are  reported,  positive  results 
being  obtained  in  every  case.  In  the  first  report  the  results 
in  ten  cases  are  given,  and  in  the  second  report  those  ob- 
tained in  forty  additional  cases.  In  46  of  the  cases  of  both 
series  the  pneumococcus  was  obtained  in  pure  culture,  in  two 
cases  in  association  with  staphylococci  and  in  two  cases  there 
was  obtained  a  pure  culture  of  cocci  frequently  growing  in 
chains,  the  e.xaet  nature  of  which,  whether  they  were  strepto- 
cocci or  a  variety  of  pneumococci,  was  not  accurately  deter- 
mined. Of  the  50  cases,  18  died.  Positive  results  were 
obtained  at  all  stages,  in  several  cases  on  the  second  day,  in 
•one  case  two  days  following  the  crisis,  and  in  one  case  three 
clays  after  the  crisis.  In  the  first  10  cases,  4  to  5  cc.  of  blood 
were  employed,  cultures  being  inade  in  bouillon  tubes.  In 
the  second  series  10  cc.  of  blood  were  itsed.  One  portion  was 
added  to  tubes  of  bouillon,  the  remainder  was  poured  over 
agar  slants.  The  most  constant  results  were  obtained  in  the 
bouillon  cultures.  The  amoitnt  of  bouillon  used,  and  hence 
the  degree  of  dilution  of  the  blood,  is  not  stated,  and  the 
author  does  not  lay  any  stress  on  this  factor.  He  ascribes 
his  good  results  to  the  use  of  large  amounts  of  blood,  to  the 
use  of  bouillon  as  a  culture  medium,  and  to  great  care  in  the 
examination  of  the  cultures. 

Our  resiilts  do  not  confirm  the  work  of  this  investigator, 
notwithstanding  the  fact  that  even  larger  amounts  of  blood 
were  employed  and  a  much  greater  dilution  was  made,  and 


although  the  cultures  were  examined  with  the  greatest  care. 
Doubt  will  certainly  have  to  be  expressed  as  to  the  author's 
views  that  the  number  of  pneumococci  in  the  blood  bears  no 
relationship  to  the  severity  of  the  attack,  very  mild  cases  fre- 
quently showing  veiy  many.  My  results  and  those  of  most 
other  investigators  certainly  show  that  the  organisms  obtained 
from  the  more  severe  and  fatal  cases  are  either  more  numer- 
ous or  more  resistant  to  unfavorable  conditions,  for  otherwise 
positive  results  would  not  have  been  obtained  only  in  such 
oases. 

In  the  report  of  a  very  recent  meeting  of  the  Verein  fiir 
innere  Medicin  in  Berlin,  A.  Fraenkel "  is  quoted  as  stating 
that  the  work  of  Prochaska  had  lately  been  confirmed  in  his 
clinic,  though  he  does  not  state  any  statistics. 
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MALARIAL  FEVER  IN  INFANCY,  PROBABLY  MATERNAL  IN  ORIGIN. 

By  Lindsay  Petees,  M.  D., 
FormerUj  Asd.  Bcyldenl  Obstclriciaii  and  Asst.  Resident  Gynecologist  of  the  Julins  Ilopldns  Ilospilal. 


Dtuing  my  obstetrical  service  at  this  Hospital  in  1898  one 
of  my  patients  gave  birth  to  a  living  child,  at  term,  during 
a  severe  malarial  paroxysm.  A  few  weeks  later  the  child 
had  developed  an  anaemia  of  very  high  grade  and  malarial 
organisms  were  found  in  its  blood.  The  case  was  one  of 
considerable  interest,  but  owing  to  the  lack  of  absolute  proof 
of  the  intrauterine  origin  of  the  infection,  at  that  time  I 
deemed  it  of  insufficient  importance  to  report.  Last  summer 
I  learned  that  there  were  two  babies  in  the  lying-in  ward 
born  of  mothers  with  malarial  infection,  but  in  neither  of 
these  cases  was  especial  attention  given  to  the  matter  of 
ascertaining  whether  the  child's  blood  contained  malarial 
parasites  at  birth.  The  opportunities  for  observing  these 
cases  occur  not  infrequently  in  extensive  obstetrical  practice 


and  it  has  therefore  seemed  to  me  important  to  bring  the 
subject  of  congenital  malarial  infection  before  the  Society, 
to  emphasize,  if  possible,  the  necessity  of  more  careful  no- 
tice of  such  cases  in  order  to  settle  the  disputed  question  of 
the  transmissibility  of  the  malarial  organism  from  mother 
to  fetus.  To  show  the  conflicting  views  on  this  subject  I 
will  quote  some  of  the  authorities:  Laveran^  states  that  it 
has  been  proven  in  the  affirmative  beyond  a  doubt  and  cites 
as  proof  the  cases  observed  by  Sue,  Hawelka,  Duchek,  Bein, 
and  Bouzian.  The  last  two,  he  claims,  "  establish  beyond 
doubt  the  existence  of  congenital  paludal  fever."  On  the 
other  hand  Marchiafava  and  Bignami^  refer  to  a  number  of 
cases  in  which  the  blood  of  fetuses  born  of  women  gravely 


'  Read  before  Tbe  Johns  Hopkins  Hospital  Medical  Society,  Februai 
3,  1902. 


■^Laveran.     Traite  du  Paludisme.      1S9S,  p.  136. 

2 Marchiafava  and  Biijnami.     Twentieth  Century  Practice  of  Medicine, 
vol.  xi.x,  p.  129. 
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ill  of  malarial  fever  was  exaniiued  for  parasites  with  a  nega- 
tive result,  aud  they  make  the  following  statement  concern- 
ing the  cases  of  Bouzian  aud  Bein,  cited  by  Laveran :  "  We 
have  been  unable  to  find  the  original  report  of  the  first  of 
these  cases,  but  Bein's  case  is,  in  our  opinion,  not  above 
criticism  since  the  presence  of  malarial  germs  in  the  child's 
blood  was  noted  too  long  a  time  after  birth  and  the  possi- 
bility of  post-natal  infection  could  not  be  definitely  ex- 
cluded." These  authors  call  especial  attention  to  the  fact 
that  "no  truly  demonstrative  case  of  congenital  infection  has 
been  published  since  the  discovery  of  the  malarial  parasites." 
Furthermore,  after  a  series  of  autopsies  on  still-born  children 
of  malarious  women  they  express  the  belief  that  the  fetus 
enjoys  immunity  even  against  the  auEemia,  parenchymatous 
degeneration  of  the  liver  and  other  secondary  effects  of  the 
infection,  although  these  effects  may  be  well  marked  in  the 
mother.  Bastianelli  and  in  fact  practically  all  of  flie  emi- 
nent Italian  observers  agree  on  this  subject  with  the  opinions 
of  Marehiafava  and  Biguami.  Thayer*  also  states  that 
"  since  the  discovery  of  the  parasite  no  one  has  been  able  to 
bring  positive  evidence  of  the  congenital  presence  of  parasites 
in  the  blood  of  the  new-born  child,  or  of  the  development  of 
true  malarial  fever  in  the  infant  where  the  possibility  of  post- 
partum infection  was  out  of  the  question." 

These  statements  show  the  necessity  of  further  careful 
work  in  order  to  gain  positive  knowledge  on  the  point  under 
consideration.  In  view  of  the  well-proven  fact  that  many 
vai'ieties  of  bacteria  are  able  to  pass  from  the  maternal  cir- 
culation into  that  of  the  fetiis,  on  theoretical  grounds  at 
least,  one  would  be  inclined  to  believe  the  same  thing  pos- 
sible for  a  minute  organism  possessing  the  active  amceboid 
motility  and  penetrating  power  of  the  malarial  parasite,  es- 
pecially when  one  considers  the  thinness  of  the  barrier  be- 
tween the  fetal  and  maternal  circulations  in  the  placenta, 
and,  whatever  is  lacking  in  the  way  of  positive  proof,  everyone 
must  admit  that  there  is  mnch  to  support  this  idea.  The 
ease  which  I  have  observed  has  many  suggestive  points.  Its 
history  is  as  follows: 

The  mother  was  a  German  woman  27  years  of  age.  She 
contracted  malarial  fever  in  the  autumn  of  1897  while  living 
on  the  outskirts  of  Baltimore.  She  was  treated  in  the  Johns 
Hopkins  Hospital  Dispensary  for  tertian  fever  and  was  cured 
for  several  months.  In  the  spring  of  1898  the  paroxysms  of 
chills  and  fever  returned,  occurring,  as  before,  every  other 
day.  She  was  then  pregnant  and  on  being  treated  again  at 
the  Dispensary  the  malarial  paroxysms  disappeared  and  diil 
not  return  until  the  day  of  her  confinement,  Aug.  21,  1898. 
Shortly  before  the  birth  of  the  child  she  had  a  severe,  shaking 
chill,  followed  by  fever  and  sweating.  Immediately  after- 
wards uterine  contractions  began  and  with  only  a  few  severe 
labor  pains  the  child  was  expelled  before  the  doctor,  who 
had  been  summoned,  arrived.  The  above  description  of  the 
labor  was  obtained  from  the  patient  herself,  no  attendant 
having  been  present  during  the  labor.     On  the  third  day  of 

■•  Tlmyer.     Lectnrus  on  the  Malarial  Fevers.      1S!»7,  p.  95. 


the  }iuerpcriuni  the  mother's  temperature  was  reported  to 
be  104°  F.,  following  a  severe  chill.  I  first  saw  the  patient 
on  that  day.  She  was  at  that  time  pale  and  slightly  jaun- 
diced, having  an  easily  palpable  spleen  and  marked  herpes 
on  the  lower  lip.  On  the  following  day  examination  of  fresh 
preparations  of  her  blood  demonstrated  the  presence  of 
typical,  half-grown,  tertian  malarial  organisms. 

The  baby  was  a  well-formed  boy,  weighing  seven  pounds. 
Fresh  blood  specimens  taken  from  his  ear  on  the  second  and 
third  days  after  birth  were  hastily  examined  and  no  organisms 
were  seen.  On  the  third  day  after  birth  the  infant's  axillary 
temperature  was  99°  F. 

The  mother  was  given  quinine  immediately  after  the  para- 
sites were  found.  This  treatment  was  continued  daily  for 
several  weeks  and  there  was  no  return  of  the  paroxj'sms  after 
the  first  dose  of  the  drug. 

On  October  10th,  the  50th  day  after  her  confinement,  the 
mother  brought  the  child  to  me  at  the  Hospital,  stating  that 
the  baby  had  gotten  very  pale  and  seemed  very  sick,  refus- 
ing to  nurse.  Examination  showed  that  the  child  was  ex- 
tremely anffimic,  the  skin  having  a  faint  yellowish  tint.  The 
lower  border  of  the  spleen  could  be  felt  alx)ut  3  cm.  below 
the  costal  margin.  Temperature  98.6°  F.  On  the  following 
day,  October  11th,  a  specimen  of  blood  was  taken  from  the 
baby's  ear  for  examination.  The  blood  was  very  pale  and 
watery  and  coagulated  very  slowly.  Unfortunately  the  per- 
centage of  hajmoglobin  was  not  ascertained  nor  was  a  blood- 
count  made,  but  the  antemia  was  evidently  very  marked. 
After  searching  two  fresh,  unstained,  cover-glass  prepara- 
tions of  the  blood  three  malarial  parasites  of  the  tertian  type 
were  found— one  small,  extracellular,  pigmented  form  and 
two  half-grown  intracellular  forms  containing  light  brown, 
dancing  pigment  granules.  From  this  time  the  infant  was 
kept  closely  under  observation  in  the  maternity  ward  for  two 
days.  No  noteworthy  symptoms  were  seen  and  the  tempera- 
ture, taken  every  two  hours  per  rectum,  never  exceeded 
99.7°  F.  Quinine  was  given  in  the  form  of  a  powder — one 
grain  three  times  a  day  — aud  the  anwmia  and  other  symptoms 
disappeared  within  a  few  weeks. 

Although  the  mother  had  never  seen  the  child  have  a 
chill,  she  noticed  that  since  the  second  week  after  birth  it 
"  got  cold  and  had  fevers  "  from  time  to  time.  These  symp- 
toms were,  no  doubt,  manifestations  of  the  disease,  replacing 
the  ordinary  paroxysms  observed  in  adults,  for  according  to 
Holt,"  in  young  children  a  well-marked  chill  is  rare.  In  in- 
fants it  "  is  replaced  by  cold  hands  and  feet,  blue  lips  and 
nails,  sometimes  slight  general  cj'anosis,  pallor,  drowsiness 
and  prostration." 

The  mother  also  said  that  she  had  always  noticed  that  the 
child  was  pale,  but  not  enough  so  to  cause  her  imeasiness 
until  about  a  week  before  she  brought  the  child  to  me, 
i.  e.,  when  it  was  a  little  more  than  five  weeks  old. 

From  this  history  and  from  the  high  grade  of  ana^nia  it 
is  evident  that  the  infection  was  not  a  recent  one,  hence  it 

5  Holt.     Diseases  of  Infancy  and  CbilJliotuI.      1807,  pp.  1077,  107S. 
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is  quite  certain  that  tlie  child  either  acquired  the  disease  in 
utero  or  very  soon  after  birth.  Admitting  the  jjossibility  of 
the  latter  explanation  of  the  source  of  the  infection,  it  never- 
theless seems  to  me  that  the  circumstances  of  the  case  are 
against  it,  for  in  the  light  of  recent  knowledge  the  human 
being  cannot  acquire  malarial  fever  after  birth  except  through 
the  agency  of  infected  mosquitos  of  the  Anopheles  variety 
and  the  child  was  born  in  the  third  story  of  a  house  in  a  non- 
malarious  locality,  only  three  blocks  from  this  Hospital, 
where,  according  to  the  investigations  of  Messrs.  Hirshberg 
and  Dohme,"  the  likelihood  of  encountering  the  Anopheles 
mosquito  would  be  exceedingly  small.  Moreover,  on  in- 
quiry, the  mother  of  the  child  stated  that  she  was  never 
troubled  with  mosquitos  in  her  room  and  I  did  not  find  any 
evidence  of  their  presence  there.  The  child  could  not  have 
acquired  the  disease  in  any  other  locality  for  it  was  not  taken 
from  the  room  in  which  it  was  born  until  about  a  week  be- 
fore being  brought  to  me,  i.  e.,  after  the  disease  had  already 
manifested  itself.  Therefore,  in  this  case,  although  the 
jiossibility  of  error  must  be  admitted,  in  my  judgment  the 
evidence  is  in  favor  of  intrauterine  infection.  If  the  child 
acquired  the  disease  after  birth  it  must  have  been  bitten  by 
mosquitos  infected  by  the  mother's  blood  (for  there  were 
no  other  known  cases  of  the  disease  in  the  neighborhood), 
but  two  other  persons  living  in  the  same  room,  the  husband 
and  a  child  of  five  years,  ran  the  same  chance  of  infection, 
and  yet  both  remained  perfectly  healthy. 

Both  Holt  and  Eotch '  agree  in  the  opinion  that  transmis- 


'  Hirshberg  and  Dohme.  Distribution  of  Mosquitos  in  and  about 
Baltimore.  Read  before  the  Johns  Hopkins  Hospital  Medical  Society, 
December  IG,  1001. 

'Rotch.     Pediatrics,  1898. 


sion  of  malaria  from  mother  to  child  in  utero  is  possible  and 
does  take  place.  I  trust  th^t  more  careful  observations  will 
positively  determine  this  point. 

It  may  be  of  some  historical  interest,  in  connection  with 
our  subject,  that  in  former  times,  before  the  discovery  of 
the  malarial  parasite,  eases  of  malarial  fever  in  infants  were 
reported  in  which  it  was  supposed  that  the  disease  was  in- 
herited from  the  father;  in  other  cases  ifwas  held  that  the 
child  was  probably  infected  by  the  mother's  milk.  Some 
observers  also  noted  cases  in  which  at  regular  intervals  the 
unborn  child  had  a  chill  which  could  be  felt  by  placing  the 
hand  on  the  mother's  abdomen.  That  such  cases  really  oc- 
curred is  very  improbable  as  it  is  now  known  that  even  after 
birth  a  marked  chill  is  rarely  seen  during  infancy  and  the 
paroxysms  as  a  rule  do  not  occur  at  regular  intervals  as  they 
do  in  the  adult.  However,  it  is  quite  conceivable  that  ma- 
larial toxins  in  the  mother's  blood  caused  convulsions  in  the 
fetus  which  could  be  perceived  by  the  mother  or  the  ex- 
aminer. 

I  think  that  the  negative  evidence  furnished  by  the  re- 
searches of  the  Italian  observers,  whom  I  have  mentioned, 
loses  force  when  we  remember  that  the  failure  to  find  ma- 
larial organisms  in  the  child's  blood  at  birth  does  not  neces- 
sarily imply  that  an  infection  which  may  not  be  manifested  in 
the  infant  for  some  time  after  birth  was  not  congenital; 
indeed  it  is  highly  probable  that,  in  the  majority  of  cases  in 
which  the  infection  is  transmitted  from  mother  to  fetus  (as- 
suming that  such  does  take  place),  the  contamination  of  the 
child's  blood  does  not  occur  until  labor  has  begun,  when  the 
separation  of  the  placenta  afi'ords  an  opportunity  for  the 
mingling  of  fetal  and  maternal  blood. 
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Monday,  December  2,  1901. 

The  meeting  was  called  to  order  by  Dr.  Hurd. 

Catarrhal  Otitis  Media  (iion  .suppurative)   as   a   Factor  in   the 
Etiolos:y  of  Facial  Paralysis.     Dr.  Reik. 

(See  April  Bulletix,  1902,  page  83.) 

Exhibition  of  a  Case  of  Felric  Tuberculosis.    Dr.  Kelly. 

It  is  my  desire  this  evening  to  draw  the  attention  of  the 
Society  to  a  class  of  cases  representing  the  most  difficult  of 
all  forms  of  pelvic  suppuration,  from  the  practical  standpoint. 

It  is  an  interesting  fact  that  for  the  past  12  years  every 
step  marking  an  advance  in  the  treatment  of  pelvic  ab- 
scesses has  also  marked  a  step  forward  in  the  direction  of 
conservatism,  so  that  now  the  first  plan  of  treatment  thought 
of  is  always  that  of  vaginal  opening  and  drainage.  In  this 
way  the  worst  cases  are  often  entirely  relieved.     Sometimes 


when  after  opening  the  abdomen,  I  find  an  inflammatory 
mass  so  extensively  and  densely  adherent  that  its  enucleation 
is  a  matter  of  great  danger,  I  then  turn  to  the  vaginal  route, 
and  make  an  opening  behind  the  cervix  and  then  continue 
it  on  up  into  the  masses  until  all  sacs  are  opened  and  free 
drainage  established.  While  making  these  manipulations 
through  the  vagina,  it  may  be  with  the  help  of  an  assistant, 
one  hand  is  kept  inside  the  abdomen  assisting  in  the  discovery 
of  all  foci  of  suppuration,  and  protecting  the  abdominal 
cavity  from  invasion  from  below. 

In  spite  of  all  these  advances  in  the  treatment  of  pelvic 
abscesses  due  to  pyogenic  cocci,  there  has  been  little  or  no 
advance  made  in  the  treatment  of  tubercular  disease  of  the 
pelvic  organs.  Here  a  radical  operation  is  always  necessaiy, 
all  the  diseased  caseous  structures  must  be  removed  as  com- 
pletely as  possible  in  order  to  effect  a  permanent  cure.  The 
extent  of  the  operation  is  only  limited  by  the  extent  of  the 
disease,  which  may  invade  tubes,  uterus,  ovaries,  rectiun  and 
bladder. 
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In  the  onse  1  am  about  to  report,  the  disease  involved  the 
uterus,  tubes  and  ovaries  and  'the  rectum.  The  operation 
done  to  relieve  the  patient  was  the  removal  of  the  uterus, 
tubes  and  ovaries  by  bisection  and  removal  of  a  large  part  of 
the  rectum  with  proctosigmoid  anastomosis. 

The  patient,  Mrs.  C,  white,  aged  3-i  years,  was  first  exam- 
ined by  Dr.  Clark  in  1897  and  told  that  she  should  have  an 
operation  for  pelvic  abscess.  She  entered  the  hospital  in 
March,  '99,  suffering  from  a  very  large  pelvic  abscess.  She 
was  very  ajicmic  and  emaciated,  and  dated  her  trouble  from 
the  birth  of  her  last  child,  six  years  previously. 

On  opening  the  abdomen  I  found  such  extensive  adhesions 
to  the  pelvic  mass  that  successful  enucleation  was  deemed 
impossible  in  the  patient's  frail  condition.  She  was  placed 
in  the  lithotomy  position;  and,  with  one  hand  in  the  abdomen, 
a  vaginal  puncture  was  performed  with  the  other  hand. 

She  was  discharged  in  six  weeks  greatly  improved  in  health, 
but  suffered  with  a  slight  fecal  discharge  through  the  vaginal 
vault.  This  discharge  persisting,  she  returned  in  May,  1900, 
and  I  then  performed  the  formidable  operation  of  removing 
the  genital  organs  and  a  large  portion  of  the  rectum  together 
with  all  the  tuberculous  tissue  that  could  be  cleaned  out  of 
the  pelvis.  The  sigmoidorectal  anastomosis  was  done  under 
great  difficulties  because  of  the  thickened  condition  of  the 
rectal  stump.  Square  sutures  were  used,  passing  through 
all  coats  of  the  bowel  and  being  tied  inside  as  recently  de- 
scribed by  Connell  of  Chicago.  The  last  three  sutures  were 
mattress,  passed  and  tied  on  the  outside  of  the  bowel.  Both 
suprapubic  and  vaginal  drainage  was  instituted. 

She  was  discharged  July  6,  1900,  much  improved  in  health, 
but  witJi  a  fecal  sinus  again  established.  For  this  condition 
the  sinus  was  curetted  several  times  during  the  past  year. 
The  patient's  health  continued  to  improve  and  she  returned 
November  15,  1901,  to  show  how  fat  and  well  she  had  be- 
come. The  sinus  was  completely  healed  at  both  ends  and 
bimanual  examination  showed  no  evidence  of  further  trouble. 

Another  case  illustrating  some  of  the  possible  complica- 
tions following  tuberculous  disease  of  the  pelvic  organs  will 
be  presented  by  Dr.  Hunner. 

Exhibition   of    Patient,   and   Discussion   of  Dr.   Kelly'.s   Case. 
Uk.  Hunnek. 

Like  the  patient  Dr.  Kelly  has  just  reported,  the  one  I 
wish  to  present  came  to  the  hospital  in  a  very  weak  and 
emaciated  condition.  She  was  thirty-one  years  of  age  and 
the  mother  of  ten  children.  She  had  always  enjoyed  good 
heahh  until  the  birth  of  her  last  child,  three  years  previously. 
Since  that  time  she  had  gradually  lost  weight  and  strength, 
and  for  ten  months  before  admission  she  had  suffered  with 
dysmenorrhea  and  prolonged  and  copious  hemorrhages.  She 
gave  no  history  of  chills  or  fever.  One  sister  had  died  of 
tuberculosis;  otherwise  the  family  history  was  negative.  On 
physical  examination,  there  was  no  evidence  of  lung  tuber- 
culosis. The  pelvis  was  the  seat  of  a  bilateral  iiillanimatory 
mass. 

Dr.  Ivelly  operated  December  5,  1901,  removiuo-  a  tuber- 


culous uterus  and  large  lateral  masses,  by  the  method  of 
bisection,  the  cervix  being  left.  At  this  time  there  was  a 
general  tuberculous  peritonitis. 

The  patient  did  not  do  well  after  the  operation,  and  on 
December  11,  her  temperature  rose  to  104° — the  leucocyte 
count  was  30,000.  She  was  examined  under  nitrous  oxide 
gas  and  the  cervical  stump  was  dilated,  a  large  quantity  of 
foul-smelling  pus  being  evacuated.  Again,  on  December  19, 
she  was  taken  to  the  operating-room  and  the  cervix  was 
dilated.  A  diagnosis  was  made  of  a  fluid  mass  in  the  sigmoid 
region,  and  on  attempting  to  reach  this  by  the  inguinal  route 
the  sigmoid  was  injured. 

The  patient  improved  slowly,  and  on  January  14,  1901,  she 
was  allowed  to  go  home,  as  she  did  not  wish  the  sigmoidal 
sinus  closed. 

She  returned  in  April,  vei^y  much  improved  in  health. 
The  sigmoidal  sinus  was  still  open,  and  in  addition  there  was 
a  fecal  discharge  through  the  vagina.  This  vaginal  discharge 
began,  she  said,  at  the  time  she  left  the  hospital.  Micro- 
scopic examination  of  the  granulation  tissue  about  the  in- 
guinal wound  showed  tuberculosis. 

On  May  1,  1901,  I  operated,  first  cutting  out  the  diseased 
skin  and  muscle  forming  the  walls  of  the  inguinal  fistulous 
tract.  On  resecting  the  disease  from  the  sigmoidal  wall,  it 
was  found  that  a  lateral  closure  of  the  bowel  would  result  in 
too  much  constriction.  Therefore,  about  8  cm.  of  the  sig- 
moid was  resected  and  an  end-to-end  anastomosis  was 
effected. 

The  disease  had  caused  several  lateral  adhesions  of  loops 
of  the  ileum.  At  one  of  these  points  of  adhesion  there  was 
a  large  tuberculous  nodule  over  one  centimeter  in  diameter. 
This  was  excised  and  the  resulting  bowel  openings  were 
closed  with  silk  mattress  sutures. 

The  patient's  condition  did  not  warrant  an  investigation 
and  repair  of  the  enterocervical  fistula  at  this  time. 

The  inguinal  woimd  was  closed  except  at  the  upper  end, 
where  a  small  strip  of  iodoform  gauze  was  carried  down  to 
the  site  of  anastomosis. 

The  patient  made  a  rapid  recovery.  The  inguinal  wound 
had  entirely  closed  in  two  weeks.  She  refused  to  have  the 
enterocervical  fistula  closed,  and  still  had  a  slight  discharge 
from  the  vagina  when  she  went  home  on  the  3d  of  June. 

Exiiibition  of  a  Surgical  Case.    Dk.  Foi.lis. 

This  patient,  a  man  aged  24,  was  admitted  to  the  accident 
department  of  the  hospital  September  8,  1901. 

He  had  been  stabbed  in  the  left  side  of  the  abdomen  two 
hours  j)reviously.  This  time  had  been  spent  in  a  wagon  on 
his  way  to  the  hospital. 

On  admission  the  patient  was  markedly  shocked ;  the  pulse 
could  be  felt  but  could  not  be  counted.  The  transverse, 
ascending  and  descending  colon,  the  stomach,  and  practically 
all  of  the  small  intestine  protruded  from  a  wound  13  cm. 
long,  which  had  divided  the  left  rectus  muscle  just  above 
the  level  of  the  umbilicus.  The  protruding  abdominal  vis- 
cera were  covered  with  a  horse  blanket.     There  was  also  an 
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incised  wound  of  the  stomach  3  cm.  long,  from  which  quan- 
tities of  food  were  pouring.  After  washing  off  the  bowels, 
an  attempt  was  made  to  reduce  them  to  the  peritoneal  cavity, 
hut  this  was  so  painful  that  primary  ether  anesthesia  was 
induced.  The  patient's  condition  was  so  critical  that  time 
was  not  taken  to  suture  the  wound  of  the  stomach;  it  was 
clamped  and  the  clamp  was  left  in  place.  The  bowels  were 
retained  in  the  peritoneal  cavity  by  gauze  packing.  The  pa- 
tient's general  condition  improved  markedly  after  morphia 
and  stimulation  had  been  given.  For  the  first  3i  hours  the 
patient  improved  steadilj',  but  on  the  third  day  he  had 
considerable  abdominal  pain  and  vomiting.  Suspecting  that 
an  obstruction  might  be  present,  he  was  again  etherized  and 
the  wound  explored.  An  obstruction  was  found  due  to  the 
gauze  packing.  The  obstruction  was  relieved,  the  clamp 
was  removed  from  the  wound  of  the  stomach,  which  was  then 
sutured  with  catgut,  and  the  wound  was  repacked.  The 
stomach  suture  did  not  hold  and  the  patient  developed  a 
gastric  fistula  on  the  seventh  day  following  the  second  oper- 
ation. This  fistula  closed  spontaneously  on  the  seventeenth 
day.  Four  weeks  after  the  second  operation  the  patient 
again  showed  signs  of  obstruction  and  an  exploratory  in- 
cision was  made  through  the  right  rectus  muscle,  and  an 
obstruction  due  to  adhesions  was  found  and  relieved.  Since 
that  time  the  patient  has  made  a  good  recovery  and  is  now 
ready  to  leave  the  hospital. 

Demonstration   of  the    Central   Xervons    System  by   Means  of 
Clay  Models.    Dr.  A.  P.  Herring. 

(See  April  Bulletin,  1902,  page  8.5.) 

A  Laboratory    Method    of  Teachinar    Osteology.    Dr.    Sidney 
M.  Cone. 

Dr.  Cone  demonstrated  a  method  of  modeling  the  bone.s 
of  the  skeleton  in  clay,  which  in  his  experience  has  proven 
of  great  service  to  the  students,  as  in  this  manner  they 
acquire  ideas  of  the  size,  shape  and  relation  of  bones,  which 
could  not  otherwise  be  secured. 


Moudaij,  December  IG,  1901. 
The  meeting  was  called  to  order  by  Dr.  Thayer. 

A  Jfew  Method  of  Pyloroplasty.    Dr.  Finney. 
(To  be  published  later.) 

Pneumoeoccus  Septicemia,  Meningitis  and  Arthitis.  Dr.  Coli. 
During  the  session  1900-1901  the  cases  of  pneumonia 
treated  in  this  hospital  were  studied  with  the  purpose  of 
demonstrating  the  frequency  with  which  the  blood  is  invaded 
by  pUeumococei  and  also  of  showing  the  role  of  pneumococci 
in  the  complication  of  this  affection.  The  method  used  in 
making  the  blood  cultures  was  essentially  that  which  I  de- 
scribed before  this  society  last  year  in  discussing  the  fre- 
quency of  typhoid  bacilli  in  the  blood.  In  the  later  cases, 
however,  instead  of  using  bouillon,  litmus  milk  was  used  as 


a  medium.  The  identity  of  the  organism  in  each  case  was 
determined  by  its  morphological,  staining  and  cultural 
characteristics. 

Pneumococci  grew  from  the  blood  in  9  of  the  30  cases 
tested,  all  of  which  ended  fatally.  The  organisms  were 
found  in  the  blood  only  during  short  periods  before  death — 
from  3  days  to  7  hours.  In  five  fatal  cases  the  organisms 
were  not  obtained,  although  in  several  of  these  cases  cultures 
were  made  repeatedly. 

From  my  results  it  may  be  concluded  (1)  that  pneumo- 
cocci invade  the  blood  in  only  about  30  per  cent  of  the  cases; 
(2)  that  this  invasion  occurs  mainly  in  fatal  cases.  While 
these  cases  all  ended  fatally,  yet  eases  which  recovered  after 
cultivation  of  pneumococci  from  the  circulating  blood  have 
been  reported  by  Kohn,  Sittmann,  Petruschky  and  others. 
Wliile  my  results  in  regard  to  the  frequency  of  invasion  of 
the  blood  agree  with  those  of  most  other  observers,  yet 
within  the  past  year  several  observers,  especially  Prochaska, 
have  reported  finding  pneumococci  constantly  in  the  blood 
of  pneumonia  patients.  His  methods  do  not  differ  essentially 
from  those  we  have  vised,  and  it  is  difficult  to  understand 
why  our  results  do  not  agree.  According  to  our  results  the 
procedure  is  of  greater  prognostic  than  of  diagnostic  value. 
An  interesting  question  is  what  relation  does  the  invasion 
of  the  blood  bear  to  the  fatal  outcome.  Does  the  patient  die 
because  the  bacteria  invade  the  blood,  or  do  they  invade  the 
blood  because  he  is  dying?  The  results  of  the  blood  cultures 
probably  explain  why  "  in  comparison  with  typhoid  fever, 
pneumonia  has  but  few  complications  and  still  fewer  sequelse," 
and  also  give  the  reason  for  the  serious  nature  of  the  com- 
plications which  do  occur,  namely,  that  they  are  usually  but 
manifestations  of  a  general  pneumoeoccus  infection. 

In  one  of  the  cases  of  general  pneumoeoccus  septicemia  in 
this  series,  arthritis  and  meningitis  were  present,  without  the 
occurrence  of  any  acute  lobar  pneumonia,  however. 

Arthritis  is  one  of  the  rare  complications  of  pneumonia, 
and  pneumoeoccus  arthritis  occurring  independently  of  acute 
lobar  pneumonia  is  still  more  rare.  Another  case  of  arthritis, 
from  the  joint  of  which  pneumococci  were  obtained  by  Dr. 
Ladd,  was  treated  in  this  hospital  two  years  ago.  The  follow- 
ing are  brief  abstracts  of  these  two  cases. 

Case  I. — Male,  colored,  aged  50.  Admitted  April  9,  1900, 
in  a  semicomatose  condition.  The  patient  had  been  sick  for 
ten  days  with  fever,  delirium  and  cough.  On  examination 
some  signs  of  involvement  of  the  apex  of  the  right  lung 
were  discovered,  but  they  were  not  definitely  those  of  con- 
solidation. Two  days  after  admission  the  left  ankle  appeared 
red  and  swollen,  and  was  painful  on  motion  and  pressure. 
On  the  tenth  day  after  admission  the  ankle  joint  was  punc- 
tured and  a  syringeful  of  yellowish,  purulent,  blood-tinged 
fitiid  removed.  This  fluid  contained  numerous  pus-cells  and 
red  blood-corpuscles  and  many  diplococci.  Cultures  made 
from  this  purulent  fluid  showed  that  these  organisms  were 
pneumococci.  Arthrotomy  was  performed  and  the  patienfs 
condition  at  once  began  to  improve,  the  temperature  not  be- 
coming normal,  however,  until  May  15 — 36  days  after  admis- 
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sioii.  The  patient  was  discharged  June  13.  The  ankle  was 
still  swollen  but  the  incision  had  healed. 

VVhetlier  this  patient  had  a  lobar  pneumonia  it  was  im- 
possible to  say  definitely.  Unfortunately  no  blood  cultures 
were  taken.  During  the  illness  a  systolic  murmur  developed 
at  the  apex,  decreasing  much  in  intensity,  however,  before 
the  patient  was  discharged.  From  the  history  and  signs  the 
probability  is  that  a  lobar  pneumonia  occurred  primarily  and 
that  the  arthritis  and  endocarditis  (?)  were  secondarj'  mani- 
festations of  a  general  infection. 

Case  II. — Male,  colored,  aged  55,  married.  He  was  ad- 
mitted February  13,  1901,  complaining  of  pain  in  his  joints. 
He  was  dull,  and  answered  questions  in  a  very  vague,  ramb- 
ling, inaccurate  manner. 

For  several  years  previous  to  admission  he  had  had  occa- 
sional attacks  of  pain  and  swelling  in  the  joints.  Both  knee- 
joints  had  been  swollen  for  four  or  five  weeks  before  admis- 
sion. Three  days  before  admission  he  had  had  a  slight  chill. 
On  the  day  previous  to  admission  he  appeared  worse  and 
during  the  night  was  delirious.  He  had  had  no  symptoms 
pointing  to  pneumonia.  On  admission  both  knees  and  ankles 
were  found  to  be  red,  hot  and  swollen,  and  there  were  indica- 
tions of  fluid  in  all  these  joints.  There  were  no  signs  of 
pneumonia  to  be  made  out.  There  was  marked  stiffness  of 
the  neck  and  the  patient's  mental  condition  was  apathetic. 

On  the  morning  following  admission  lumbar  puncture  was 
perfonned,  the  right  knee-joint  was  aspirated  and  cultures 
were  made  from  the  blood.  From  the  spinal  canal  about 
20  cc.  of  turbid,  pale-yellow  fluid  were  withdrawn.  The 
sediment  was  found  to  be  composed  of  leucocytes  and  red 
blood-corpuscles.  Both  within  and  outside  the  leucocytes 
were  seen  many  diplococci.  These  cocci  in  morphology  and 
staining  reactions  resembled  pneumococci  and  cultures  made 
from  this  fluid  showed  later  a  pure  growth  of  this  organism. 
A  purulent  fluid  was  also  obtained  by  aspiration  of  the  knee- 
joint  and  in  this  also  Diplococcus  pneumonia  was  demon- 
strated on  cover-slips  and  later  by  cultures.  The  blood  cul- 
tures also  showed  a  pure  growth  of  the  same  organism. 

The  patient  gxadually  grew  worse  and  died  on  the  follow- 
ing day.  The  clinical  diagnosis  was  pneumococcus  septi- 
cemia, meningitis  and  arthritis. 

The  autopsy  showed  a  few  miniite  areas  of  very  fresh 
bronchopneumonia  in  the  right  lung,  but  there  was  no- 
where any  lobar  pneumonia.  An  acute  purulent  leptomen- 
ingitis was  present.  The  joints  showed  in  addition  to  the 
acute  purulent  inflammation,  the  characteristic  appearances 
seen  in  the  joints  in  arthritis  deformans. 

It  seems  evident  that  in  this  case  the  joints  were  primarilv 
infected  owing  to  the  old  arthritis  deformans  rendering  them 
loci  minores  resistentise.  No  portal  of  entry  for  the  infec- 
tious agent  could  be  discovered.  "While  the  invasion  may 
have  been  through  the  lungs,  the  clinical  history  and  patho- 
logical findings  point  quite  conclusively  to  the  broncho- 
pneumonia being  secondary  to  the  arthritis  and  general  in- 
fection and  occurring  only  as  a  terminal  event. 

In  an  article  published  last  year  in  the  Lancet,  Cave  col- 


lected and  reported  31  cases  of  pneumococcus  arthritis. 
Since  then  I  have  found  11  others,  including  the  two  reported 
to-night.  From  a  study  of  these  cases  it  is  found  that  there 
are  two  great  groups: 

I.  Cases  appearing  as  sequels  or  complications  of  acute 
lobar  pneumonia. 

II.  Cases  preceding  or  occuiTiug  independently  of  acute 
lobar  pneumonia. 

In  this  second  group  Case  II  certainly  belongs,  and  pos- 
sibly Case  I.  Including  Case  II,  I  have  found  the  reports 
of  eight  such  cases.  In  all  these  cases,  except  one  which 
followed  a  puerperal  pieritonitis,  the  infection  was  primarily 
in  the  joints.  In  three  cases  the  condition  from  the  first  was 
that  of  a  pyemia  with  multiple  foci.  In  all  of  the  cases  but 
one  several  foci  appeared  in  succession.  The  occurrence  of 
multiple  lesions  shows  that  in  these  cases  there  was  probably 
an  invasion  of  the  blood  by  pneumococci,  though  Case  II 
reported  to-night  is  the  only  one  in  which  this  was  demon- 
strated. 

The  three  cases  which  were  typically  septicopyemias  were 
all  fatal.  Of  the  other  five  cases,  three  recovered.  In  two 
of  the  cases  there  was  a  history  of  old  chronic  arthritis,  and 
in  one  the  infection  occurred  in  a  joint  already  the  seat  of  a 
gouty  deposit. 

The  following  are  some  of  the  most  imjsortant  conclusions 
to  be  drawn  from  the  study  of  all  these  cases  of  ])neimioeoceus 
arthritis:  The  larger  joints  are  the  ones  usually  involved, 
though  smaller  joints  may  be  involved.  Usually  more  than 
one  joint  is  involved  in  a  given  case  (13  out  of  41  cases). 
Joints  already  the  seat  of  a  chronic  affection  are  most  likely 
to  be  attacked.  The  effusion  is  usually  purulent,  but  may 
be  serous.  The  mortality  is  high,  as  out  of  41  cases,  28  died. 
The  clinical  features  and  prognosis  depend  more  on  the 
septicopyemia,  of  which  it  is  usually  but  a  manifestation, 
than  on  the  joint  lesion  itself.  When  recovery  occurs  the 
course  is  usually  a  long,  slow  one  and  usually  anchylosis  of 
the  joint  occurs.  The  local  treatment  should  consist  in  free 
opening  "and  drainage. 

In  one  of  the  other  cases  of  this  series  in  which  pneumo- 
cocci were  demonstrated  in  the  blood  there  was  also  a  men- 
ingitis. This  is  probably  the  most  serious  complication  of 
]meumonia  and  is  almost  invariably  fatal.  It  is  also  a  rare 
complication  and  that  two  cases  should  have  occurred  in  this 
series  is  quite  remarkable. 

In  this  second  case,  a  typical  one  of  acute  lobar  pneumonia 
in  an  alcoholic  man,  aged  38,  peculiar  respiratory  symptoms 
appeared  on  the  sixth  day.  The  respirations  became  irregular 
and  shallow  and  finally  stopped,  the  patient  becoming  mark- 
edly cyanotic.  As  the  pulse  continued  fairly  good,  artificial 
respiration  was  employed,  but  it  was  several  minutes  before 
spontaneous  breathing  occurred.  Following  this  the  respira- 
tion continued  to  show  definite  periods  of  apnea,  lasting 
from  6  to  10  seconds,  these  periods  separating  groups  of 
from  4  to  15  respirations.  The  pupils  became  unequal, 
there  was  external  strabismus,  and  Kernig's  sign  was  well 
marked.     Definite  convulsive  movements  occurred  at  inter- 
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vals,  the  extremities  and  back  becoming  rigid,  the  head  being 
retracted  and  clonic  movements  occurring  in  the  arms.  Lum- 
bar puncture  was  jierformed  and  25  cc.  of  turbid  fluid  were 
obtained.  Blood  cultures  were  made  at  the  same  time. 
Following  the  lumbar  puncture  the  conyulsions  continued 
for  5  or  6  hours,  then  stopped  and  the  rigiditj'  disappeared. 
The  patient  gradually  became  weaker,  however,  and  died 
after  several  hours. 

Pneumococei  were  demonstrated  both  on  cover-slips  and 
in  cultures  in  the  purulent  fluid  obtained  by  lumbar  puncture, 
and  they  also  grew  in  the  cultures  made  from  the  blood. 

A  study  of  the  clinical  featiu-es  in  these  two  cases  sho\rs 
that  in  both  the  symptoms  of  meningitis  were  well  marked, 
muscular  rigidity  and  Kernig's  sign  being  present  in  both. 

Besides  these  two  cases  in  which  a  meningitis  was  present, 
lumbar  puncture  was  performed  on  three  other  cases  in 
which  the  presence  of  a  meningitis  was  suspected,  but  in 
each  ease  the  fluid  obtained  was  perfectly  limpid  and  cultures 
were  negative.  A  review  of  the  histories  in  these  cases 
shows  that  in  each  ease  the  symptoms  were  only  mental, 
consisting  of  delirium,  or  in  one  case  a  state  of  coma  vigil, 
while  in  none  was  there  muscular  rigidity  or  convulsions  or 
])resence  of  Kernig's  sign. 

Discussion. 

Dr.  Futchek. —  In  regard  to  the  frequency  of  meningitis 
in  connection  with  pneumonia,  it  might  be  of  interest  to 
refer  to  the  statistics  of  9i9  cases  reported  recently  from 
the  Boston  City  Hospital  by  Sears  and  Larrabee.  There 
were  341  deaths,  a  mortality  of  35.9  per  cent.  Clinically 
they  diagnosed  meningitis  in  7  cases,  but  only  three  of  these 
came  to  autopsy.  They  regarded  these  three  cases  as  an 
expression  of  a  general  septicemia  because  each  was  asso- 
ciated with  an  acute  endocarditis  of  pneumococcie  origin. 
Autopsies  were  obtained  in  only  72  of  the  3-11  fatal  cases. 
In  their  cases  no  blood  cultures  were  taken  before  death,  but 
they  took  cultures  in  62  cases  post-mortem  and  found  a 
general  pneumococcus  septicemia  in  33  of  these.  So  far  as 
I  remember  there  is  no  reference  made  to  an  arthritis  in 
any  of  their  949  cases. 

The   Distribution  of  Anopheles  in  the  Vicinity  of  Baltimore. 

MKSSItS.    IIlKSHBPlRG    and    DOHME. 

(See  February-March  Bulletin,  1902,  page  45.) 

January  6,  1902. 

The  meeting  was  called  to  order  by  the  president.  Dr. 
Osier. 

Coma  in  Cancer  of  the  Stomach.    Dr.  Osler. 

In  the  later  stages  of  cancer  of  the  stomach  it  is  not  un- 
common to^have  mental  symptoms,  chiefly  in  the  form  of  a 
slight  delirium  from  the  weakness  and  inanition,  but  there 
is  in  addition  a  remarkable  coma  resembling  in  some  respects 
the  well-known  coma  of  diabetes.  It  is  by  no  means  common. 
There  was  no  instance  in  the  first  150  cases  of  cancer  of  the 


stomach  admitted  to  this  hospital,  the  histories  of  which 
have  been  carefully  analyzed  in  a  monograph  published  last 
year  by  Dr.  McCrae  and  myself.  When,  as  in  the  instance 
here  reported,  coma  comes  on  early  in  the  disease,  or  when 
the  symptoms  of  cancer  of  the  stomach  are  not  at  all  marked, 
it  may  be  very  confusing.  An  abstract  of  the  case  is  as 
follows: 

A.  T.  B.,  aged  58  (Gen.  Xo.  37,311),  admitted  December 
19,  1901,  complaining  of  vomiting  and  progressive  weakness. 
He  had  been  a  healthy,  active  man,  of  fairly  good  habits; 
had  served  four  years  in  the  army.  He  had  been  a  dyspeptic 
all  his  life.  He  had  frequently  had  nausea,  but  had  never 
vomited  until  his  present  illness. 

Early  in  September  of  1901  he  had  an  aggravation  of  his 
dyspepsia,  with  a  great  deal  of  pain  and  burning  in  the 
stomach.  The  pain,  the  only  imaccustomed  feature,  was  of 
a  gnawing,  burning  character,  and  was  increased  by  taking 
food.  He  had  lost  in  weight  and  had  loss  of  appetite.  Vom- 
iting had  occurred  recently.  He  continued  at  work  imtil 
three  weeks  ago.  The  weakness  has  been  progressive,  and 
he  has  had  to  go  to  bed.  He  has  been  cold  and  nervous 
and  very  apprehensive.  The  vomiting  during  the  past  week 
has  been  very  severe,  so  much  so  that  his  doctor  used  rectal 
feeding.  He  has  never  vomited  blood  or  large  amoimts.  The 
loss  in  weight  has  been  rapid,  twenty-five  pounds  in  the 
three  months. 

On  admission  the  patient  looked  ill  and  emaciated,  with  a 
very  dry  skin.  Examination  of  the  thorax  showed  nothing 
of  any  moment,  except  feeble,  distant  heart  sounds.  lie  had 
an  unusual  degree  of  sclerosis  of  his  radials  with  calcification. 

In  the  note  made  on  December  19,  Dr.  McCrae  noticed  in 
the  left  half  of  the  epigastrium  "  a  nodular  thickening  feel- 
ing like  the  pylorus."  The  liver  was  not  enlarged.  The 
examination  of  the  vomitus  showed  a  total  acidity  30,  free 
hydrochloric  acid  10,  no  lactic  acid.  Microscopically  no 
formed  elements,  only  a  few  leucocytes  and  some  yeast  cells. 

Both  Dr.  McCrae  and  I  repeatedly  examined  the  abdomen, 
and  we  discussed  together  the  character  of  a  rounded  trans- 
verse body  noted  in  the  epigastrium,  but  we  never  arrived 
at  a  definite  conclusion  as  to  its  nature. 

He  was  a  very  nervous  and  apprehensive  man,  and  had  had 
worries,  and  this,  with  the  negative  condition  of  the  vomitus, 
made  us  hesitate  in  the  diagnosis  of  malignant  disease, 
though  Dr.  McCrae  had  suspected  it  at  first. 

On  December  28,  after  a  few  days  of  improvement,  he 
appeared  very  dull  and  drowsy  and  slept  almost  the  entire 
day.  'Wlien  aroused  he  was  irrational.  During  the  29th 
he  was  semi-comatose  all  day,  replied  to  questions  in  a  con- 
fused manner,  then  sank  into  a  state  of  lethargy,  with  his 
eyes  open,  but  not  recognizing  his  surroundings.  The  res- 
pirations were  shallow  and  frequently  of  Cheyne-Stokes 
character.  There  was  no  Kernig's  sign,  no  retraction  of  the 
head. 

On  the  31st  he  was  so  very  comatose  that  we  suspected  the 
possibility  of  a  terminal  meningitis  in  a  case  of  old  arterio- 
sclerosis, and  I  asked  Dr.  Theobald  to  see  him.     He  deter- 


146 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[X,..  i; 


mined  the  presence  of  a  commencing  optic  neuritis  with 
swelling  of  the  discs  and  edema  of  the  surrounding  retinae. 
Lumbar  puncture  was  performed,  and  30  cc.  of  clear  fluid 
removed,  which  came  off  with  considerable  tension.  On  the 
evening  of  the  31st  his  temperature  began  to  rise,  and  rose 
to  nearly  103°  throughout  the  1st,  and  he  died  at  6.15  P.  M. 

The  urine  was,  as  a  rule,  of  normal  specific  gravitj',  1018 
to  1022.  He  passed  about  1500  cc.  There  was  the  faintest 
trace  of  albumin,  no  sugar,  and  there  were  many  hyaline 
and  finely  granular  casts.  The  urea  was  .028.  There  was 
a  marked  reaction  for  acetone  and  diacetic  acid. 

The  autopsy,  made  by  Dr.  MacCallum,  showed  a  small 
carcinoma  in  the  pyloric  zone,  beginning  to  ulcerate,  not 
invading  the  pyloric  ring.  From  its  situation  evidently  this 
was  the  small  tumor  which  Dr.  McCrae  had  felt  at  the  first 
examination.  The  heart  was  small,  rather  atrophic,  the 
coronary  arteries  exceedingly  sclerotic,  and  a  diffuse  general 
arteriosclerosis.  The  kidneys  were  a  little  under-sized,  red, 
markedly  granular  and  cirrhotic.  There  was  no  meningitis. 
The  convolutions  were  much  atrophied,  and  there  was  an 
unusual  quantity  of  cerebrospinal  fluid. 

The  cause  of  the  coma  is  unknown — whether  a  special 
poison  produced  by  the  cancer  (which  is  unlikely)  or  an  acid 
intoxication  similar  to  that  which  occurs  in  diabetes,  which 
is  suggested  by  the  presence  of  acetone  and  diacetic  acid  in 
the  urine,  or  whether  it  was  uremic,  which  is  favored  by  the 
state  of  the  kidneys.  In  any  case  the  clinical  features  pre- 
sented by  this  patient  were  of  unusual  interest. 

A  New  Study  of  Snake  Venom.    Dr.  Simon  Flkxner. 

Dr.  Flexner  presented  the  results  of  a  study  of  several 
kinds  of  snake  venom  upon  mammalian  blood  and  tissues 
and  upon  bacterial  life.  He  stated  that  the  study  was  con- 
ducted by  Dr.  Xoguchi  and  himself  at  the  suggestion  of  Dr. 
Mitchell,  with  whom  many  of  the  experiments  were  arranged. 

This  study,  which  is  here  in  an  incomplete  form,  has 
proven  the  agreement  between  the  venoms  and  other  body 
fluids,  such  as  blood  serum,  and  toxins  of  vegetable  origin. 
such  as  bacterial  toxins,  riciu,  etc. 

Among  the  first  experiments  made  were  those  relating  to 
hemolysis  which  showed  that  the  solution  of  blood-corpuscles 
in  animals  was  produced  through  the  interaction  of  inter- 
mediary bodies  and  complements.  The  intermediary  bodies 
were  supplied  by  venoms;  complements,  by  serum  in  whicli 
corpuscles  were  suspended.  When  corpuscles  free  from 
serum  were  brought  into  relation  with  venoms  in  suitable 
quantity,  no  solution  occurred  but  only  agglutination  of  the 
corpuscles.  The  agglutination  is  produced  through  the 
action  of  principles  different  from  hemolytic  agents,  as  could 
be  proven  by  the  removal  of  the  agglutinated  corpuscles 
when  the  clear  fluid  is  still  able  to  cause  hemolysis  under 
suitable  conditions. 

The  agglutinating  power  of  venoms  is  destroyed  by  tem- 
peratures of  75''-80°  C,  maintained  for  30  minutes.  "  Tem- 
peratures of  7o°-80''  C.  maintained  for  30  minutes  have  no 
effect  upon   the  hemolytic  action   of   any   kind   of  veuom. 


At  temperatures  of  from  90°-96°  C,  crotalus  venom  in  solu- 
tion suffers  a  moderate  reduction  in  hemolytic  power,  while 
that  of  the  copperhead,  cobra,  and  water-moccasin  are  un- 
affected. After  heating  to  100°  C.  for  15  minutes  the  dis- 
solving power  of  these  upon  red  corpuscles  is  slightly  reduced. 
There  is  no  dissolving  action  upon  corpuscles  at  freezing 
temperatures.  If,  therefore,  corpuscles  which  have  been 
treated  with  serum  for  thirty  miniites  at  zero  temperature 
are  separated  by  eentrifugalization,  the  complement  of  serum 
is  unaffected  while  the  intermediary  body  is  found  to  have 
been  removed  from  the  serum  bv'  the  corpuscles.  In  this 
way  the  complement  for  a  particular  species  of  corpuscles 
free  from  intermediary  body  can  be  obtained.  The  addition 
of  such  complement-containing  senma  to  venomized  washed 
corpuscles  of  a  similar  species  brings  about  hemolysis.  While 
the  addition  of  fresh  washed  corpuscles  to  this  treated  serum, 
from  which  the  intermediary  body  for  them  has  been  re- 
moved, is  unattended  by  solution.  The  action  of  complements 
freed  from  any  intermediary  body  upon  venomized  corpuscle- 
of  different  species  by  this  means  has  also  been  studied.  The 
results  have  led  to  the  following  conclusions:  (1)  Venom 
contains  several  or  many  intermediate  bodies;  (2)  These 
bodies  show  specific  affinities  for  certain  complements.  In 
addition  to  this  there  is  evidence  that  the  many  susceptible 
corpuscles  contain,  besides  specific  haptophore  groups  for 
intermediary  bodies,  certain  common  haptophore  groups 
which  are  shared,  perhaps,  by  all  vulnerable  corpuscles. 

The  effect  upon  white  cells  freed  from  red  cells  was  also 
studied.  Acctmiulations  of  leucocytes  were  induced  by  in- 
troducing dead  cultures  of  B.  megatherium  into  the  pleural 
cavity.  The  observations  were  made  on  a  warm  stage.  The 
first  effect  is  agglutination,  after  which  disintegration  of  cells 
takes  place.  After  six  hours  the  majority  of  the  largest 
granular  cells  have  already  disintegrated,  the  nuclei  having 
been  liberated.  After  twenty-four  hours  most  of  the  medium- 
sized  granttlar  cells  have  suffered  disintegration,  while  the 
lymphocytes  show  but  slight  and  inconspicuous  changes. 
Stronger  solutions  of  venom  varying  from  0.3  per  cent  to  10 
per  cent  cause  instant  cessation  of  motility  and  rapid  agglu- 
tination without  distinction  of  variety  of  cells.  Within  five 
to  thirty  minutes  thei-eafter  dissolution  sets  in,  affecting,  first, 
the  largest,  then  medium-sized  cells,  and  finally  the  small 
lymphocytes. 

The  effects  upon  washed  leucocytes  differ  from  those  de- 
scribed, in  that  venom  solutions  catise  agglutination,  but 
with  the  production  of  only  very  slight  lysis.  It  could  also 
be  shown  that  while  the  agglutinating  principles  may  be 
identical  both  for  white  and  red  cells,  the  dissolving  prin- 
ciple for  leucocytes  is  distinct  from  that  for  red  cells. 

Venom  toxicity  with  especial  reference  to  the  determina- 
tion of  the  existence  of  neutralizing  substances  for  venom  in 
the  tissttes  of  the  body  was  studied.  Brain,  liver,  spleen, 
kidney,  voluntary  muscle,  adrenal  gland,  and  blood  were 
brought  into  intimate  contact  with  venom.  After  eentrifu- 
galization. the  clear  fluid  was  injected  into  guinea-pigs.     It 
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was  found  that  the  brain  alone,  when  used  in  sufficient  quan- 
tities, was  capable  of  detoxicating  venom. 

In  comjaaring  the  neurotoxic  and  hemolytic  principles  it 
could  be  shown  that  they  are  physiologically  distinct.  More- 
over, that  while  the  chief  toxic  constituent  unites  with  the 
nerve  cells,  in  venom  from  which  the  neurotoxic  principle 
has  been  removed  a  quantity  of  hemolysin  may  be  contained 
sufficient  to  bring  about  fatal  intoxication. 

These  results  are  in  keeping  with  the  views  expressed  by 
Ehrlich,  and  supported  by  Wassermann,  and  Takaki's  experi- 
ments on  the  fixative  jjower  of  cells  for  certain  groups  of 
toxic  substances. 

The  effects  of  venom  upon  the  bactericidal  properties  of 
blood  serum  were  also  studied.  The  bactericidal  effects  of 
normal  sera  having  first  been  established  for  B.  typhi,  B.  coli, 
and  B.  anthracis,  the  influence  of  venom  was  next  studied. 
It  was  found  that  the  bactericidal  property  was  destroyed  by 
venom,  as  had  previously  been  shown  by  Welch  and  Ewing, 
the  mechanism  of  this  destruction  consisting  in  the  fixation 
of  serum  complements  by  venoms;  and  that  no  action  is 
exerted  upon  the  intermediary  bodies  of  the  serum. 

Antivenin  neutralizes  the  venom  both  in  regard  to  hemo- 
lyfic  and  antibactericidal  actions. 

Digestive    Processes    in     Carcinoma    of   tlie    Stoniacli.      I'k. 
Emerson. 

(See  April  Bulletix,  1903,  page  91.) 


January  20,  1902. 

The  meeting  was  called  to  order  by  the  president.  Dr. 
Osier. 

E.Y]iibition  of  Surg'ical  Cases.    Dr.  Halsted. 

Dr.  Halsted  exhibited- a  ease  of  gall-stone  in  the  common 
duct,  the  patient  having  suffered  for  about  four  years,  with 
a  pretty  definite  history  of  obstruction.  A  stone  was  found 
in  the  common  duct  as  large  as  an  egg.  The  patient  had  no 
trouble  after  the  operation,  and  made  a  rapid  recovery. 

The  second  case  was  that  of  an  abscess  of  the  liver,  ad- 
mitted to  the  hospital  on  November  10,  1901,  after  an  illness 
of  ten  weeks.  Here  a  small  quantity  of  reddish  brown  pus 
was  removed  by  operation,  and  the  patient  made  a  good 
recovery.  An  interesting  feature  of  the  case  was  the  great 
cyanosis  which  was  present. 

Discussion. 

Dr.  Cullen. — In  June  I  saw  a  case  where  the  patient 
had  been  expectorating  considerable  pus  for  three  or  four 
years.  She  had  some  temperature  and  a  great  deal  of  pain 
over  the  region  of  the  liver.  Her  physician  thought  at  the 
time  that  it  might  be  gall-stones,  but  there  was  no  evidence 
of  jaundice.  At  the  operation  I  found  the  gall  bladder  per- 
fectly normal  but  there  were  adhesions  between  the  surface 
of  the  liver  and  the  anterior  abdominal  wall.     On  gently 


separating  them  we  obtained  about  three  drams  of  pus  from 
the  upper  surface  of  the  liver.  The  cavity  was  packed  off 
and  drained,  and  as  the  temperature  dropped  to  normal  the 
patient  was  allowed  to  return  home,  but  she  still  expectorates 
purulent  matter.  I  would  like  to  ask  Dr.  Halstead  if  he  has 
had  such  a  case  and  if  he  thinks  it  was  due  to  a  perforation 
into  the  lung. 

Dr.  Halsted. — Was  there  any  chance  of  peritonitis? 
Dr.   Cullen. — No.     It  evidently  came  from  the  pleural 
cavity. 

De.  Osler. — In  reference  to  this  last  case,  there  are  two 
or  three  points  of  interest.  In  the  first  place,  the  position 
of  the  swelling  over  the  sixth  or  seventh  ribs  and  along  the 
right  costal  border  suggests  to  the  non-surgical  eye  enlarge- 
ment of  the  ribs  themselves.  Bather  against  the  view  that 
we  had  an  abscess  of  the  liver,  particularly  at  first,  was  the 
fact  that  there  was  no  fever,  no  leucocytosis,  and  there  was 
a  singular  absence  of  tenderness  on  deep  pressure.  As  a 
rule,  when  there  is  an  abscess  of  the  liver  if  you  press  hard 
enough  there  is  some  wincing. 

The  first  case  shown  by  Dr.  Halsted  illustrates  the  im- 
portance of  a  diagnosis.  That  unfortunate  woman,  the  wife 
of  a  physician,  too,  had  gone  all  over  the  country  seeking 
a  diagnosis  but  getting  only  treatment.  Any  one  at  all  famil- 
iar with  recent  work  on  the  liver  could  have  made  it  easily; 
in  fact  my  secretary,  to  whom  a  young  physician  dictated  the 
notes  of  the  case  in  my'absence,  made  the  diagnosis  from  his 
description. 

Exliibition  of  a  Case  of  Syring-omjclia.    Dr.  Thomas. 
(To  be  published  later.) 

February  S,  1902. 

The  meeting  was  called  to  order  by  Dr.  Hurd. 

Periplieral  Venous  Tlirombosis  in   Pneumonia.    Dr.   Walter 
R.  Steinkr. 
(See  June  Bulletin,  1903,  page  130.) 

Exliibition  of  a  Case  of  Tlirombosis.    Dk.  Warfield. 

This  patient,  a  colored  man,  twenty-seven  years  of  age, 
was  admitted  January  4,  1902,  complaining  of  fever  and 
pain  in  the  side.  His  family  history  was  negative  and  the 
only  thing  of  interest  in  his  personal  history  was  two  pre- 
vious attacks  of  pneumonia,  both  of  which  were  very  severe. 
He  came  in  with  a  gonorrheal  urethritis.  His  present  ill- 
ness began  on  December  25,  and  on  the  31st  he  developed 
a  pain  in  the  chest  with  fever,  cough  and  expectoration. 
When  he  entered  the  hospital  he  was  markedly  cyanosed,  his 
respirations  were  shallow,  80  to  the  minute,  and  his  pidse 
was  both  intermittent  and  irregular.  He  was  in  such  bad 
shape  that  it  was  necessary  to  stimulate  him  immediately  and 
he  was  put  on  digitalin  and  strychnia.  He  was  also  ordered 
ice  sponges  every  three  hours.  His  pneumonia  was  found  to 
be  on  the  left  side,  taking  up  the  entire  left  lung.     The  next 
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morning  the  patient  was  decidedly  worse,  the  heart  sounds, 
wliich  tlie  iiiglit  before  were  barely  audible,  were  then  inau- 
dible oxeept  at  tlie  ape.v,  where  they  could  be  faintly  heard. 
He  was  then  infused  with  500  cc.  salt  solution,  and  as  his 
condition  improved,  he  was  given  another  injection  of  1100 
ec.  later  in  the  day.  For  48  hours  lie  was  in  a  critical  condi- 
tion and  then  his  temperature  began  slowly  to  come  down. 
His  lungs  showed  no  change  on  the  left  side,  but  on  the 
right  side  it  was  noticed  that  in  the  axilla  and  on  the  back 
there  was  impaired  resonance.  His  leucocytes  dropjied  from 
21,000  on  admission  to  8000,  then  went  up  to  17,000,  and 
towards  the  end  of  his  illness  dropped  again  to  2500.  He 
gradually  improved,  never  at  any  time  being  delirious. 

On  the  21st  day  of  his  disease,  his  temperature  was  normal 
and  he  did  well  from  that  time  on  until  January  2G,  when  the 
left  lung  was  practically  clear.  The  patient  had  been  up  in 
a  wheel  chair  for  several  days  when  he  complained  of  pain 
in  the  right  leg  beneath  the  knee,  and  on  examination  it  was 
found  tiiat  there  was  acute  tenderness  in  the  popliteal  space 
and  a  cord-like  swelling  could  be  felt  extending  down  the 
leg,  which  could  be  followed  in  two  or  three  branches  of 
the  vessel.  This  swelling  was  very  tender,  but  there  was 
no  tenderness  along  the  femoral  vein.  The  leg  was  imme- 
diately wrapped  in  cotton  with  a  lead  and  opium  lotion,  and 
the  patient  kept  perfectly  quiet  in  bed.  He  improved  mark- 
edly until  the  31st  when  he  developed  an  acute  epididymitis 
which  sent  his  temperature  up  to  102.4°,  but  his  general 
condition  rapidly  improved  and  there  was  never  at  any  time 
any  swelling  or  edema  of  the  leg.  His  recovery  from  that 
time  on  has  been  steady. 

Inorffaiiic  Ferments.    Dk.  .Jones. 

(Sec  AFay  Bulletin,  1903,  page  97.) 


FeJrruary  17,  1902. 

Exliiliitioii  of  Cases.     J)k.  Cullen. 

Case  1.  Hyd.vtidifoem  Mole. — The  patient  wns  referred 
to  me  by  Dr.  Johnston,  of  Berkley  Springs,  W.  Va.,  on  April 
8,  1901,  complaining  of  a  uterine  enlargement  associated 
with  backache.  Five  months  previous  to  our  examination  she 
had  nnssed  her  period  for  two  months  and  since  then  there 
had  been  a  continuous  very  dark  red  vaginal  discharge.  The 
uterus  was  uniformly  enlarged  and  the  size  of  a  three  or 
four  months'  pregnancy,  while  the  cervix  was  very  hard  and 
the  OS  small.  Myoma  was  first  suspected  but  we  decided  to 
explore  the  uterine  cavity  as  the  temporary  cessation  of 
menstruation  followed  by  the  very  dark  discharge  was 
strongly  suggestive  of  a  dead  fetus.  On  dilating  the  cervix 
and  introducing  the  curette  fully  half  a  litre  of  cyst-like 
bodies  was  removed.  These  varied  from  a  pin  to  a  cm.  or 
more  in  diameter.     The  patient  made  a  prompt  recovery. 

Gynecological  pathological  No.  4851.  The  specimen  con- 
sists  of  about  half  a  litre  of  small  transparent  cysts  varying 
from  one  to  two  cm.  in  diameter.  These  are  thin-walled  and 
innuediately  remind  one  of  small  subperitoneal  cysts.     They 


are  traversed  by  a  delicate  net-work  of  blood-vessels.  The 
e.xact  relation  of  the  majority  of  the  cysts  cannot  be  deter- 
mined as  they  were  brought  away  with  the  curette.  Here  and 
there,  however,  we  have  been  fortunate  enough  to  obtain 
large  pieces  of  the  growth.  At  such  points  we  find  shreds 
of  membrane  and  attached  to  these  by  delicate  pedicles 
varying  from  1  mm.  to  2  cm.  in  length  are  these  delicate 
and  small  cysts  (Fig.  1).  On  examining  these  cysts  further 
some  of  them  are  found  to  be  pear-shaped  instead  of  round. 
Accompanying  the  cysts  are  large  and  small  shreds  of  solid 
tissue,  no  doubt  portions  of  the  deeidua. 


A  Small  Fragment  of  a  HTDATiniFORM  Mole  (Natural  size). 
Gynecological  pathological  number  4851.  The  specimen  has  been 
floated  out  in  water  in  order  that  the  ramifications  may  be  followed. 
a  corresponds  to  the  basal  attachment  and  6  is  a  large  cystic  dilatation  of 
a  villus.  At  c  we  have  rows  of  small  oblong  cysts.  The  main  stem 
continues  downward  and  spreads  out  into  the  conglomerate  mass  of 
cysts  d,  but  just  above  this  point  it  gives  off  a  small  stem  of  stroma 
which  ends  in  a  cystic  terminal  e  after  having  given  off  two  terminal 
twigs  /with  cystic  ends.  At/  is  acystic  dilatation  in  the  continuity  of  a 
villus;  a  short  distance  further  on  followed  by  the  terminal  bunch  of 
cysts  ,7. 

Hislological  c.taminaiion. — Sections  from  the  cysts  show 
that  the  outer  surfaces  in  places  have  a  covering  of  syncytium 
very  scant  in  amount.  At  most  points,  however,  this  is 
wanting.     The  walls  consist  of  spindle-shaped  cells  and  the 
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inner  surface  has  clinging  to  it  coagulated  fluid.  There  is 
no  layer  of  cells  lining  the  inner  surface  of  the  cysts.  These 
small  tumors  are  due  to  cystic  dilatation  of  the  stroma  of 
the  villi  and  hence  are  not  true  cysts.  In  some  places  typical 
villi  are  demonstrahle.  Covering  the  outer  surface  of  some 
of  the  villi  and  lying  in  close  proximity  to  the  cysts  are 
masses  of  cells  somewhat  resembling  decidual  cells.  They 
are,  however,  miicli  larger  than  ordinary  decidual  cells.  The 
niiclei  are  also  larger,  are  irregular  and  stain  deeply.  All 
gradations  from  those  of  normal  size  to  the  large  and  irregu- 
lar ones  can  be  followed.  While  the  majority  of  these  cells 
are  probably  decidual  in  origin,  some  of  them  are  undoubt- 
edly altered  syncytial  cells,  as  the  direct  transition  can  be 
traced.  Given  such  cell  changes  apart  from  pregnancy,  we 
should  not  hesitate  to  pronounce  the  growth  malignant,  but 
occurring  with  the  hydatidiform  mole  we  cannot  give  a 
positive  diagnosis. 

In  a  case  like  this  it  is  wise  to  watch  the  patient  carefully 
and  if  any  suspicious  signs,  such  as  bleeding,  develop  the 
uterus  should  at  once  be  curetted  and  the  tissue  examined 
histologically.  In  this  case,  as  seen  from  the  clinical  report, 
the  patient  had  no  further  troiible.  On  account  of  the 
suspicious  histological  findings  we  kept  the  woman  under 
close  observation  for  several  months  biit  she  failed  to  show 
the  slightest  symptom  suggestive  of  deciduoma  malignimi. 
I  examined  her  on  October  5,  1901,  and  found  the  pelvic 
organs  normal.  At  the  present  time  she  is  perfectly  well. 
In  all  cases  of  hydatidiform  mole  we  should  make  a  very  care- 
ful histological  examination  to  detennine  if  there  be  com- 
mencing deciduoma  malignum.  Neumann,  who  has  been 
especially  interested  in  this  subject,  examined  eight  moles 
and  foimd  that  three  showed  distinct  malignant  changes. 
These  three  subsequently  developed  deciduoma  malignum. 

Tuberculosis  of  the  Kidney. — This  patient  was  referred 
to  me  by  Dr.  J.  B.  Merritt,  of  Easton,  complaining  of 
loss  of  weight  and  of  slight  frequency  in  micturition.  She 
is  fairly  well  nourished,  47  years  of  age.  On  cystoscopic 
examination  we  found  slight  reddening  around  the  left 
ureteral  orifice.  The  right  showed  no  change.  On  cathet- 
erization the  urine  from  the  right  kidney  gave  some  albumin, 
the  left  yielded  myriads  of  tubercle  bacilli,  a  single  field 
containing  hundreds  of  them.  At  a  second  examination  of 
the  left  kidney  it  yielded  a  similar  result.  The  iiriiici|ial 
part  of  the  tuberculous  process  proved  to  be  al  the  ti|i|ii'i- 
pole  of  the  pelvis  and  the  eye  of  the  catheter  had  bun-owerl 
into  tuberculous  tissue.  We  were  loath  to  remove  the  entire 
kidney,  but  on  account  of  the  wide  dissemination  of  the 
tuberculous  process  it  was  impossible  to  save  any  portion  of 
it.  Prior  to  operation  Mr.  Broedel  suggested  excising  a 
jwrtion  of  the  12th  rib  in  order  that  we  might  have  plenty 
of  room.  The  chief  difficulty  in  performing  nephrectomies 
is  that  considerable  tension  has  to  be  exerted  on  the  kidney 
during  its  enucleation  and  the  operator  is  afraid  of  tearing 
the  renal  vessels  or  of  rupturing  an  accessory  artery.  By 
resecting  a  portion  of  the  rib  the  space  is  augmented  by  half 
or  more  and  one  is  enabled  to  control  the  vessels  under  sight 


and  with  the  utmost  ease,  and  this  operation  that  may  some- 
times be  difficult  is  thus  rendered  an  easy  one  and  the  kidney 
is  delivered  without  any  tension  of  its  vessels. 

The  incision  was  commenced  from  the  lower  margin  of  the 
nth  rib,  continued  downward  and  slightly  forward  until 
about  two  inches  above  the  crest  of  the  ileum  and  was  then 
continued  forward  parallel  with  the  same.  The  skin  flap 
was  dissected  forward  until  the  margin  of  the  latissimus  dorsi 
was  exposed  (Fig.  2).  The  12th  rib  was  then  located  and 
the  latissimus  severed  until  the  requisite  amount  of  rib  was 
exposed.  The  periosteum  of  the  rib  is  pealed  back  and  from 
two  to  three  inches  of  the  bone  removed.  The  superior 
lumbar  trigonum  is  now  fully  exposed  and  the  kidney  lies 
directly  beneath  the  opening  thus  obtained  (Fig.  3). 


Lai  ^%   m^S, 


Exposure  of  tue  13tu  Rib  Pkepauatoky  to  Pautial  Resection. 

The  edge  of  the  latissimus  dorsi  has  been  located  and  then  the  muscle 
has  been  severed  directly  over  the  rib  and  drawn  to  either  side.  The 
rib  and  the  superior  lumbar  trigonum  are  thus  exposed.  The  jieriosteum 
ot  the  rib  is  incised  as  indicated  by  the  dotted  line,  the  bone  shelled  out 
and  removed. 


This  operation  with  slight  modification  has  been  employed 
by  several  German  surgeons  with  good  success.  There  is  a 
possibility  of  opening  the  pleural  cavity  if  care  be  not  exer- 
cised, but  should  such  an  accident  happen  the  cavity  can  be 
closed  by  suture  at  once.  Dr.  Ilalsted  has  employed  this 
method  once,  and  since  our  operation  Dr.  Hunner  has  also 
removed  a  portion  of  the  rib  prior  to  performing  nephrectomy. 
I  feel  confident  that  in  the  future  the  advantages  oft'ered  by 
this  method  will  find  a  wide  use.  Our  patient  made  an 
uneventful  recovery. 
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Renal  Exposure  Obtained  dy  Partial  Removal  of  the  13tii  Rib. 

The  incisiou  is  directly  over  the  kidney,  allowing  the  organ  to  be  de- 
livered without  any  downward  traction  and  with  practically  no  tension 
on  the  vessels.  Any  accessory  vessel  is  at  once  recognized  and  tied  and 
all  renal  vessels  are  well  exposed  for  ligature. 


Discussion. 

Dr.  Hunner. — The  case  Dr.  CuUen  referred  to  is  a  patient 
in  the  ward  at  present,  operated  on  nine  days  ago  by  the 
method  he  describes.  It  was  a  case  of  tuberculosis  of  the 
kidney,  ureter  and  bladder.  The  kidney  was  three  or  four 
times  larger  than  normal,  and  its  removal  througli  the  usual 
incision  would  have  been  extremely  difficult;  but  with  the 
removal  of  the  twelfth  rib,  the  operation  was  comparatively 
easy. 

After  excision  of  the  kidney  I  removed  the  ureter  and  a 
portion  of  the  bladder  through  an  extraperitoneal  inguinal 
incision.  This  was  done  without  tying  or  cutting  the  uterine 
vessels,  a  procedure  which  I  have  not  before  seen  described. 
By  strong  traction  on  the  ureter,  and  fonvard  displacement 
of  the  uterine  vessels  by  means  of  a  blunt  spatula,  a  cone- 
shaped  area  of  the  bladder  wall  was  easily  exposed.  Before 
resecting  the  diseased  area  a  row  of  interrupted  catgut  su- 
tures was  placed — each  end  penetrating  the  bladder  wall 
Just  beyond  the  margin  to  be  cut.  This  anticipated  the  diffi- 
culty of  placing  sutures  after  the  removal  of  the  uretero- 
vesical region,  and  the  consequent  retraction  of  tlie  bladder 
beneath  the  uterine  vessels. 

In  addition  to  the  tuberculous  area  immediately  about  the 
ureteral  orifice,  cystoscopy  had  revealed  a  large  ragged  ulcer, 
three  to  four  centimetres  in  diameter,  in  the  vertex  of  the 
bladder.  The  operation  was  finished  by  removing  this  ulcer 
through  a  suprapubic  extraperitoneal  incisiou.     The  bladder 


was  closed  with  catgut  and  a  retention  catheter  was  intro- 
duced through  the  urethra.  Each  of  the  three  incisions  was 
partially  closed  and  a  gauze  drain  was  inserted  to  the  bottom 
of  each.     The  entire  operation  occupied  two  hours. 

Extra-Uterine  Pregnancy  following  Old  Salpin- 
gitis.— Every  year  the  surgeon  is  growing  more  conservative 
in  dealing  with  the  tubes  and  ovaries,  and  many  of  these 
structures  that  were  formerly  removed  are  now  preserved  in 
part  or  in  their  entirety.  When  advocating  carrying  out 
this  commendable  conservatism  occasional  drawbacks  must 
not  be  foi'gotten.  Recently  two  striking  cases  have  come 
under  my  care. 

Case  I. — Seen  in  consultation  with  Dr.  Erank  E.  Smith. 
The  patient  was  26  years  old.  We  found  old  tubal  adhesions 
on  both  sides.  These  were  readily  broken  up  on  bimanual 
examination  rmder  ether  and  at  the  same  time  I  dilated  and 
curetted.  For  several  weeks  subsequent  to  the  examination 
the  patient  received  a  regular  bimanual  massage  with  much 
benefit.  I  lost  sight  of  her  for  two  years,  when  again  called 
in  consultation  by  Dr.  Smith.  The  patient  had  missed  her 
period  for  about  five  weeks  and  then  passed  some  clots  which 
she  took  for  a  miscarriage.  Previous  to  this  she  had  done 
some  heavy  lifting  and  following  the  hemorrhage  she  had 
not  taken  the  usual  precautions  but  was  up  and  around 
nursing  a  sick  relative.  When  I  saw  her  she  had  a  tempera- 
ture of  100°,  excruciating  pain  slightly  above  the  umbilicus 
and  in  the  mid-line.  She  was  very  pale  and  felt  that  she 
would  die  unless  something  were  promptly  done.  On  vaginal 
examination  a  distinct  bulging  could  be  made  out  in  the 
vault,  but  on  account  of  extreme  sensitiveness  and  abdominal 
rigidity  nothing  further  could  be  determined.  She  was  im- 
mediately removed  to  the  hospital.  On  opening  the  abdomen 
we  found  a  ruptured  tubal  pregnancy  on  the  left  side,  the 
side  on  which  the  most  adhesions  were  found  two  years 
previously. '  The  pelvis  was  filled  with  dirty  fluid  and  dark 
clots.  The  great  pain  experienced  just  above  the  umbilicus 
in  the  mid-line  was  due  to  almost  complete  obstruction  of 
the  bowel.  Two  small  clots  lying  on  the  mesentery  of  the 
small  intestine  had  become  partly  organized  and  were  grow- 
ing together.  They  were  contracting  in  such  a  way  as  to 
almost  completely  constrict  a  knuckle  of  the  small  gut.  At 
the  point  of  constriction  the  outer  surface  of  the  intestine 
was  already  covered  by  a  thick  layer  of  fibrin  and  we  would 
have  had  general  peritonitis  in  a  few  hours.  The  patient, 
although  pulseless  when  leaving  the  talile,  made  a  good 
recovery. 

Case  II. — Seen  in  consultation  with  Dr.  Rubinstein  in 
April,  1899.  The  patient  was  26  years  of  age,  and  on  ex- 
amination we  found  marked  induration  in  the  pelvis  and 
there  was  considerable  temperature.  Douglas'  sac  was 
opened  from  below.  On  the  right  side  we  found  a  small 
tuboovarian  abscess  from  which  about  30  cc.  of  pus  was 
removed.  On  the  left  side  numerous  adhesions  were  broken 
up.  Drains  were  introduced  and  the  patient  made  a  good 
recovery.     She  had  no  further  trouble  until  June  of  1901. 
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Two  years  after  the  first  operation  she  missed  her  period 
for  two  weeks  and  then  had  the  characteristic  bloody  dis- 
charge. Her  physician  found  some  thickening  and  reddening 
of  the  cervix  and  asked  her  to  return  in  a  few  days.  In  the 
meantime  she  suffered  sudden  collapse,  and  on  examination 
gave  distinct  evidence  of  hemorrliage.  I  saw  her  several 
days  after  this.  The  pulse  was  almost  nil,  the  patient  was 
blanched  and  breathed  with  difficulty.  On  vaginal  examina- 
tion a  firm  mass  bulged  in  the  vagina.  This  filled  the  entire 
pelvis  and  was  continuous  with  a  distinct  area  of  hardening 
filling  the  lower  two-thirds  of  the  abdomen.  Although  the 
patient  was  exceedingly  weak  we  advised  immediate  opera- 
tion. The  abdomen  was  opened  two  hours  later.  About  3 
litres  of  coagulated  and  dark  blood  were  removed  from  the 
abdominal  cavity.  On  the  left  side,  the  side  where  we  had 
no  pus  and  numerous  adhesions  at  the  previous  operation, 
we  found  a  ruptured  tubal  pregnancy  and  a  two  months' 
fetus.     On  the  right  side  was  an  abscess  fully    10  cm.   m 


diameter.  We  hardly  expected  this  patient  to  recover,  but 
in  a  few  weeks  she  was  up  and  around  again.  At  present 
she  is  perfectly  well. 

These  cases  illustrate  well  the  fact  that  old  tubal  adhesions 
or  chronic  salpingitis  may  be  the  cause  of  tubal  pregnancy 
probably  due  either  to  the  diminution  in  the  vermicular 
action  of  the  tube  which  normally  assists  the  ovum  to  reach 
the  uterus  or  to  small  recesses  formed  by  tubal  folds  adhering 
to  one  another.  These  cases  also  illustrate,  as  was  men- 
tioned above,  some  of  the  disadvantages  of  conservative  worK. 
Taking  everything  into  consideration,  however,  we  have  no 
hesitancy  in  advising  the  utmost  conservatism,  as  the  advan- 
tages far  outweigh  those  of  complete  removal  of  the  organs. 


Deiiioiistrntion  of  a  New  ('oiiibined  Cautery  Incision  for  Pros- 
tatic Hyportropliy.     Dr.  Youno. 

(See  February-March  Bulletin,  1902,  page  36.) 


NOTES  ON  NEW  BOOKS. 


A  Text-Book  of  Pharmacology  and  Some  Allied  Sciences: 
Therapeutics,  Materia  Medica,  Pharmacy,  Prescription 
Writing-,  Toxicology,  etc.  By  Torald  Sollmann,  M.  D., 
Assistant  Professor  of  Pharmacology  and  Materia  Medica 
in  the  Medical  Department  of  Western  Reserve  University, 
Cleveland,  Ohio.  Illustrated.  (^Philadelphia  and  London:  W. 
B.  Saunders  d  Co.,  1901.    pp.  SH.) 

No  American  book  upon  this  subject  since  the  appearance  of 
that  of  Dr.  Cushny's  has  been  so  welcome  as  the  one  before 
us,  for  it  indicates  that  the  younger  American  writers  at  least 
intend  to  deal  with  the  subject  of  therapeutics  and  materia 
medica  from  a  scientific  standpoint,  thus  bringing  this  depart- 
ment of  medicine  into  the  i^roper  relation  to  other  departments 
which  have  long  ago  been  treated  in  a  scientific  spirit.  The 
book  before  us  contains  much  that  is  of  value  both  to  the 
student  and  the  practitioner  and  numerous  therapeutic  sug- 
gestions not  often  found  in  similar  books.  It  is  divided  into 
four  parts:  Part  I  being  general  in  character  and  treating 
of  such  subjects  as  the  gross  anatomy  of  plants,  the  metric 
system,  pharmaceutic  methods,  especially  pharmaceutic  prepa- 
rations, prescription  writing  and  the  like.  Part  II  treats  of 
Pharmacology,  Therapeutics  and  Materia  Medica,  and  this  em- 
braces the  major  portion  of  the  book,  about  600  pages.  The 
drugs,  in  similar  manner  to  that  adopted  by  Cushny,  are  divided 
into  groups,  such  as  the  strychnine  group,  the  cocaine  group, 
the  quinine  group,  etc.,  and  the  old  nomenclature  so  long  in 
vogue  of  separating  the  drugs  into  expectorants,  depressants, 
hypnotics,  etc.,  has  been  abandoned. 

Part  III  is  devoted  to  practical  exercises  as  a  laboratory 
guide  and  might  be  of  some  value  to  the  student  who  was 
working  independent  of  an  instructor.  In  this  part  one  chapter 
is  devoted  to  animal  experimentation. 

Part  IV,  embracing  an  Appendix,  treats  of  methods  of  an- 
alyzing the  causes  of  pharmacologic  action,  and  a  table  made 
up  from  Maisch's  Organic  Materia  Medica,  the  crude  organic 
drugs  by  orders  and  the  inorganic  or  chemic  with  their  for- 
mulas, solubility  and  dose. 

If  there  is  any  criticism  to  be  made  of  the  book  it  is  that 
there  seems  to  be  little  logical  method  in  the  arrangement  of 


Part  II.  One  subject  follows  another  without  that  logical 
seqtience  which  might  justly  have  been  expected,  and  further 
the  pages  are  so  divided  up  by  the  introduction  of  various 
sized  types  that  the  result  is  confusing,  rather  than  helpful. 
Many  notes,  often  containing  most  important  suggestions,  are 
introduced  in  very  fine  type,  and  the  page  is  broken  into  so 
many  paragraphs  that  it  has  a  jerky  efEect  upon  the  mind  in 
reading.  However,  the  book  is  written  in  the  right  spirit  and 
must  be  exceedingly  useful  in  directing  students  and  practi- 
tioners into  the  proper  line  of  thought  in  dealing  with  this 
important  branch  of  our  work. 

Nursing,  General,  Medical  and  Surgical,  with  Appendix  on  Sick- 

Room  Cookery.     By   Wilfked  J.  Habley,   M.  D.,   F.  R.  C.  P., 

Physician    and    Pathologist    to    the    London    Hospital,    etc. 

(Philadelphia:  P.  Blaklston's  Son  &  Co.,  1902.) 

This    book   was    written    primarily    for    the    use    of   English 

nurses  in  Kngland  and  some  of  the  directions  which  it  gives 

are  not  well  adapted  to  this  country.     Thus,  for  example,  the 

statement  that  the  sick  room  should  be  kept  at  a  temperature 

of  60°  F.  and  that  it  should  rarely  be  allowed  to  fall  to  50° 

would  hardly   be   accepted  in  America.     The   same   is  true   of 

some   of   the   apparatus   mentioned   which  bear   names  not  in 

common  use  here.     Taken  as  a  whole,  however,  the  book  is  a 

very  handy  little  manual  and  can  be  freely  recommended  for 

the  instruction  of  nurses.     The  volume  is  neatly  printed  and 

very  attractive. 

A  System  of  Physiologic  Therapeutics,  a  practical  exposition 
of  the  methods  other  than  drug-giving,  useful  in  the  pre- 
vention of  disease  and  in  the  treatment  of  the  sick.  Edited 
by  Solomon  Sous  Cohen,  A.  M.,  M.  D.,  I'rofessor  of  Medi- 
cine and  Therapeutics,  etc.  Vol.  VI,  Dietotherapy  and 
Pood  in  Health.  By  Nathan  S.  Davis,  Jr.,  Professor  of 
the  Principles  and  Practice  of  Medicine  in  Northwestern 
University  Medical  School,  etc.  (Philadelphia:  P.  Blaki^ton's 
Son  £  Co.,  1901.) 
The    other    volumes    in    this    series    have    been    reviewed    at 

length  in  the  Bulletin.    Volume  VI  is  divided  into  two  parts, 
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"  General  Principles  of  Diet  and  Diet  in  Health  "  and  "  Diet  in 
Disease."  The  first  part  contains  much  information  as  to  the 
value  of  various  articles  of  food  and  the  best  dietaries  for 
persons  in  health,  such  as  athletes,  brain-workers,  infants, 
children  and  the  like.  Tea,  coffee  and  alcoholic  beverages  all 
receive  due  attention  but  nothing  new  is  presented  in  regard 
to  them.  In  the  second  part  the  directions  given  as  to  die- 
taries in  various  diseases  like  typhoid  fever,  dysentery,  in- 
fectious diseases  and  diseases  of  the  stomach,  lungs,  circula- 
tory organs,  kidneys,  nervous  system,  skin  and  intestines  are 
clear  and  concise  and  must  be  most  helpful  to  the  physician 
who  is  called  upon  to  treat  these  disorders.  The  volume  con- 
tains an  excellent  index  and  its  rich  stores  of  a^jplied  knowl- 
edge are  thus  readily  accessible.  The  book  is  one  of  the  most 
valuable  of  the  series. 

Diseases  of  Women:  A  manual  of  Gynecology  designed  espe- 
cially for  the  use  of  students  and  general  practitioners. 
By  F.  H.  Davenport,  M.  D.,  Assistant  Professor  in  Gyne- 
cology, Harvard  Medical  School.  Fourth  edition,  revised 
and  enlarged  with  154  illustrations.  (I'hikulelpIUa  and  New 
York:  Lea  Brothers  &  Co.,  1902.) 

The  object  of  this  little  book  is  to  give  the  student  clearly 
but  with  considerable  detail,  the  methods  of  examination  and 
the  simple  forms  of  treatment  of  the  most  common  diseases 
of  the  pelvic  organs  and  also  to  help  the  busy  practitioner  to 
understand  and  treat  the  gynecological  cases  which  he  meets 
in  his  everyday  practice. 

The  chapters  on  anatomy  and  diagnosis  are  clearly  and  con- 
cisely written  and  well  calculated  to  help  the  student  and  the 
general  XJractitioner.  In  the  matter  of  treatment  the  book 
seems  not  wholly  in  accord  with  modern  methods.  The  use 
of  pessaries  tor  displacements,  of  the  uterine  probe,  of  local 
applications  of  glycerite  of  tannin,  etc.,  are  doubtless  survivals 
of  the  first  three  editions  and  probably  would  not  occupy  as 
much  space  in  the  present  edition  if  the  work  had  been  wholly 
rewritten.  With  these  minor  exceptions  the  work  is  worthy 
of  much  praise. 

Syphilis.  A  Symposium.  Special  contributions  by  L.  Duncan 
BuLKLEY,  F.  Cabot,  Jr.,  L.  A.  Duhrinq,  Prof.  Foubnier, 
E.  FuLj-ER,  E.  B.  Gleason,  M.  S.  Gottheil,  K.  H.  Greene, 
N.  B.  GwYN,  O.  HoRwiTZ,  E.  L.  Keyes,  G.  F.  Lydston,  D.  J. 
McCarthy,  T.  G.  Morton,  B.  Reed,  A.  lioBiN  and  J.  D. 
Thomas.     (New  York:  E.  B.  West  &  Co.,  1902.) 

This  book  is  composed  of  articles  which  were  originally 
published  in  the  International  Medical  Magazine,  and  are  here 
republished  because  of  a  demand  for  the  articles  in  an  acces- 
sible form.  The  most  valuable  portion  of  the  book  is  to  be 
found  in  the  answers  to  half  a  dozen  questions  in  reference  to 
the  diagnosis  and  management  of  syphilis.  The  book  contains 
much  useful  information  upon  this  important  subject  in  a 
readily  accessible  form. 

Manual  of  Childbed  Nursing  with  Kotes  on  Infant  Feeding.  By 
Charles  Jewett,  A.  M.,  M.  D.,  Sc.  D.,  Professor  of  Obstetrics 
and  Diseases  of  Women  in  the  Long  Island  College  Hos- 
pital. Fifth  edition,  revised  and  enlarged.  {New  York:  E. 
B.  West  c£  Co.,  1902.) 

This  is  a  practical  book  prepared  by  a  teacher  for  the  use 
of  nurses.  It  contains  concise  and  specific  directions  for  the 
guidance  of  an  obstetrical  nurse  in  the  care  of  her  patient  dur- 
ing the  puerperium.  Directions  are  given  for  the  preparation 
of  the  patient  and  her  bed,  for  the  care  of  the  patient  during 
labor,  including  the  sterilization  of  all  articles  which  require 
to   be   used   before   labor   and   the   dressings   to   be   employed 


thereafter.  The  chapter  on  the  prevention  of  childbed  infec- 
tion is  a  valuable  one.  There  are  also  chapters  on  the  "  Care 
of  the  Child,"  on  "  Artificial  feeding  "  and  on  "  Management  of 
the  Birth  in  the  absence  of  the  Physician."  If  any  criticism 
is  to  be  offered  it  must  be  that  the  book  is  possibly  too  con- 
cise and  brief.  A  greater  latitude  on  the  part  of  the  author  in 
using  his  materials  would  undoubtedly  have  added  to  its  in- 
terest and  value. 

The  Roentgen  Rays  in  Medicine  and  Surgery  as  an  aid  in  Diag- 
nosis and  as  a  Therapeutic  Agent,  designed  for  the  use  of 
■  Practitioners  and  Students.  By  Francis  H.  Williams, 
M.  D.  (Harv.)  With  391  illustrations.  Price  $6.  {New 
York:  Tlui  MacMillaii  Co.  London:  MacAIillan  d  Co.,  Ltd., 
1901.) 

The  first  chapter  states  clearly  and  concisely  some  of  the 
known  important  proi^erties  of  the  X-ray  and  especially  those 
which  relate  to  medicine  and  surgery.  In  this  chapter  is  given 
an  illustration  of  ^0  radiographs  of  equal  bulks  of  various 
substances  found  in  the  human  body.  The  writer  states:  "  ^This 
experiment  suggests  how  we  may  recognize  some  changes  in 
chemical  composition  made  in  the  body  by  pathological  pro- 
cesses. The  ability  to  do  this  without  beaker  or  reagent  oi 
without  disturbing  the  vital  processes  is  a  step  in  the  appli- 
cation of  chemistry  and  physics  to  practical  medicine  which 
hints  at  what  the  future  may  have  in  store  for  us." 

In  considering  the  subject  of  an  X-ray  equipment  the  static 
machine  and  induction  coil  are  both  considered  and  the  writer 
very  carefully  describes  the  mechanism  of  both  machines  and 
especially  the  management  of  the  forms  with  which  he  has 
worked.  Tubes,  tube-holders,  the  fluoroscope,  the  methods  of 
examining  the  patient  and  recording  the  findings  receive  the 
same  detailed  and  careful  description. 

The  appearances  seen  in  pulmonary  tuberculosis  are  de- 
scribed, also  the  actual  conditions  in  the  lung  and  the  restricted 
movements  of  the  diaphragm  on  the  affected  side. 

The  writer  subdivides  the  classes  of  cases  of  pulmonary 
tuberculosis  in  which  the  X-ray  examinations  are  of  value  as 
follows:  In  cases  where  there  are  no  physical  signs  or  where 
they  are  very  doubtful;  where  there  are  slight  physical  signs 
only;  where  an  accompanying  emphysema,  bronchitis,  pleurisy 
or  pneumonia  may  disguise  the  physical  signs  of  tubercu- 
losis; where  the  physical  signs  indicate  a  tuberculosis  which 
the  X-rays  do  not  confirm;  where  tuberculosis  of  other  organs 
being  present  it  is  desirable  to  ascertain  if  the  lungs  are 
affected;  where  a  tubercular  family  history  may  require  pre- 
cautionary X-ray  examinations. 

An  X-ray  examination  is  also  of  value  m  old  tuberculosis;  in 
determining  the  progress  and  extent  of  existing  disease;  in 
determining  whether  a  patient  should  or  should  not  remain 
at  home;  in  acute  miliary   tuberculosis  and  in  lung  cavities. 

In  conclusion  he  points  out  what  the  early  diagnosis  of  in- 
cipient tuberculosis  means  and  the  importance  of  any  and 
all  aids.  Aside  from  the  information  obtained  from  inspection, 
percussion  and  auscultation  we  now  have  a  third  method, 
namely,  the  X-ray  examination.  "  We  may  by  these  not  only 
control  one  method  by  another  but  with  the  eye  supporting 
the  ear  we  also  control  one  sense  by  another." 

Other  pulmonary  conditions  are  considered,  as  emphysema, 
pneumonia,  pleurisy,  empyema,  hydrothorax  and  pneumothorax, 
etc.  Its  value  iu  the  diagnosis  of  central  pneumonia  is 
emphasized. 

Its  aid  in  forming  a  differential  diagnosis  is  pointed  out 
and  also  the  importance  of  looking  for  the  primary  cause  of 
the  trouble  in  some  other  organ.  As  for  example,  the  darken- 
ing of  the  bases  of  the  lungs  may  not  primarly  be  due  to  pul- 
monary but  to  renal  or  cardiac  disease.     The  heart  and  thoracic 
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conditions,  other  than  pulmonary,  as  aneurisms,  new-growths, 
receive  the  same  attention. 

The  chapter  on  the  therapeutic  uses  of  the  X-rays  gives  the 
experiences  of  the  writer  and  others  up  to  the  time  of  the 
publication  of  the  book.  Cases  are  reported  showing  its  bene- 
ficial effect  on  lupus  and  superficial  epithelioma.  The  possi- 
bility of  a  return  of  the  new  growth  is  considered  and  the 
writer  passes  over  the  treatment  of  more  deeply-seated 
growths  on  account  of  insufficient  data.  Methods  of  applying 
the  X-rays  to  therapeutic  uses  are  given  and  the  dangers  of 
dermatitis  are  considered. 

The  results  of  various  investigators  as  to  the  effect  of  the 
X-rays  on  bacteria  are  given.  It  seems  that  the  growth  of  the 
bacteria  outside  of  the  body  may  be  hindered  by  means  of  the 
X-rays. 

The  follovdng  uses  of  the  X-rays  in  surgery  are  treated  of: 
In  fractures  and  dislocations  of  bones,  in  the  detection  of  for- 
eign bodies,  in  diseases  of  the  bones  and  joints,  in  congenital 
malformations,  in  dentistry  and  in  the  detection  of  calculi. 

Its  importance  not  only  in  making  a  diagnosis  is  set  forth 
but  also  in  seeing  the  results  and  progress  of  treatment. 

The  medical  profession  is  much  indebted  to  Dr.  Williams 
for  publishing  this  work.  Its  special  value  lies  in  the  fact  that 
so  much  of  it  consists  of  his  own  experience  and  that  cases 
are  given,  not  only  with  X-ray  findings  illustrated  by  trac- 
ings, diagrams  and  radiographs,  but  also  with  the  descrip- 
tion of  the  physical  signs  so  that  one  may  be  compared 
with  the  other.  The  writer  states  in  one  part  of  the  work 
that  "  X-rays  are  a  most  efliective  method  of  showing  how 
great  a  role  the  imagination  may  play  when  using  auscul- 
tation and  percussion."  Without  trying  to  belittle  the  writer's 
work  and  granting  the  great  aid  the  use  of  X-rays  are  in  sur- 
gery and  medicine,  most  of  us  must  confess  that  the  interpreta- 
tion of  the  X-ray  findings  offers  a  large  field  for  the  play  of 
the  imagination,  which  diminishes  in  size  as  the  experience  of 
the  physician  in  this  branch  of  work  increases. 

The  surgeon  may  complain  that  internal  medicine  receives 
t^vice  as  many  pages  as  surgery.  But  we  must  remember  that 
the  application  of  the  use  of  the  X-rays  to  internal  medicine 
is  a  newer  field  and  one  that  the  writer  is  especially  inter- 
ested in.     For  that  reason  the  work  is  all  the  more  valuable. 

A  Laboratory  Guide  in  Elementary  Bacteriology.  By  William 
Dodge  Frost,  M.  S.,  Instructor  in  Bacteriology,  University 
of  Wisconsin.  Illustrated  octavo,  second  revised  edition. 
(PuhUxlied  by  the  aullior,  Madison,  Wis.,  1902.) 
This  admirable  book  is  not  an  addition  to  the  already  rather 
large  number  of  text-books  on  bacteriology,  but  is,  as  the 
name  indicates,  a  guide  in  laboratory  work,  designed  to  be  used 
in  connection  with  any  of  the  standard  texts,  to  which  there 
are  numerous  references.  Part  I,  entitled  General  Bacteriol- 
ogy, contains  the  usual  classical  exercises  by  means  of  which 
the  student  learns  bacteriological  methods,  a  systematic  study 
of  non-pathogenic  bacteria,  and  a  few  pages  devoted  to  the 
bacteriological  analj'sis  of  air,  water,  and  milk.  The  treat- 
ment of  the  Physiology  of  Bacteria  is  more  complete  than 
that  usually  found  in  books  of  this  kind,  and  the  exer- 
cises easy  and  practical.  Part  II,  entitled  Medical  Bacteriol- 
ogy, includes  the  study  of  pathogenic  bacteria,  animal  inocu- 
lation and  staining  of  bacteria  in  tissue,  bacteriological  diag- 
nosis, and  the  detection  of  pathogenic  bacteria  in  water  and 
milk  supplies.  Part  I  also  contains  a  chapter  on  taxonomy. 
Migula's  classification  is  used  and  the  binomial  nomenclature 
approved  by  scientific  bacteriologists  is  preferred,  the  more 
commonly  used  names  being  given  as  synonyms.  For  the  pur- 
pose of  study,  however,  the  bacteria  are  gathered  in  conve- 
nient groups.    Blank  charts  of  the  various  organisms  offer  the 


student  a  means  of  recording  his  observations,  and  blank  pages 
are  for  the  purpose  of  preserving  notes  and  references. 

The  exercises  presented  have  been  thoroughly  tried  and  ap- 
proved by  the  experience  of  the  author.  They  are  arranged 
in  a  manner  which  will  allow  them  to  be  adapted  to  the  use 
of  any  teacher  presenting  the  subject  of  elementary  bacteriol- 
ogy. The  exhaustion  of  the  first  edition  has  necessitated  the 
issuing  of  a  second  edition.  The  most  important  change  is  to 
the  more  convenient  octavo  form. 
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742  pages.     P.  Blakiston's  Son  and  Companj',  Philadelphia. 

Gynecological  Pathology.  A  Manual  of  Microscopic  Technique 
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Nothnagel's  Encyclopedia  of  Practical  Medicine,  Typhoid  Fever  and 
Typhus  Fever.  By  Dr.  H.  Curschmann.  Edited,  with  addi- 
tions, by  William  Osier,  M.  D.  Authorized  translation  from 
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The  Four  Epochs  of  Woman's  Life.  A  Study  in  Hygiene.  By  Anna 
M.  Galbraith,  M.  D.  With  an  Introductory  Note  by  John 
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bay. 
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A    ]^EW   METHOD    OF    PYLOEOPLASTY. 

By  J.  M.  T.  Finney,  M.  D., 
Associate  Professor  of  Surgery,  Johns  Hopkins  University. 


The  first  plastic  operation  for  the  relief  of  a  benign  stric- 
ture of  the  pylorus  was  performed  by  Heineke  in  eighteen 
hundred  and  eighty-six.  A  few  months  later  Mikulicz  made 
use  of  exactly  the  same  procedure,  being  at  the  time  in 
ignorance  of  the  work  of  Heineke.  This  operation  has 
since  borne  the  names  of  these  two  surgeons. 

Before  discussing  the  relative  advantages  and  disadvan- 
tages of  their  particular  method,  a  word  or  two,  concerning 
other  operative  procedures  designed  to  accomplish  the  same 
result,  will  not  be  out  of  place. 

The  methods  used  in  the  treatment  of  non-malignant  stric- 
ture of  the  pylorus,  seem,  all  of  them,  open  to  certain'  special 
objections.  Digital  or  instrumental  divulsion  of  the  pylorus, 
whether  by  the  method  of  Loreta  or  Hahn,  has  proven  very 
unsatisfactory  as  judged  both  by  immediate  risks  and  final 
results,  and  has  been  practically  abandoned. 

Jaboulay,  in  eighteen  hundred  and  ninety-two,  proposed 
the  operation  of  gastroduodenostomy.  Modifications  of  this 
method  have  been  suggested  by  Duranti  and  Henle,  but  it 
has  never  met  with  much  favor  on  the  part  of  the  profession. 
This  operation  I  performed  three  years  ago,  in  a  case  of 
pyloric  stricture  from  old  ulcer.  The  condition  of  the 
patient,  an  old  lady,  has  been  improved  but  not  entirely 


relieved.  It  was  the  partial  failure  in  this  case  that  led  me 
to  seek  a  better  method. 

The  operation  of  pylorectomy,  on  account  of  the  greater 
technical  difficulties  and  increased  danger  in  its  performance, 
must  of  necessity  remain  of  limited  usefulness.  Theoreti- 
call)-,  of  course,  it  is  the  ideal  operation,  but  practically,  ex- 
cept in  rare  instances,  malignant  disease  is  its  sole  indication. 

Gastroenterostomy,  devised  by  Nicoladoni  in  eighteen 
hundred  and  eighty-one,  seems  at  the  present  time  to  be  the 
operation  of  choice  with  the  majority  of  surgeons,  and  the 
weight  of  surgical  authority  is  decidedly  in  its  favor. 

But  as  to  the  relative  merits  or  demerits  of  this  opera- 
tion, performed  by  whatever  method,  there  still  exists  among 
surgeons,  great  diversity  of  opinion.  Call  it  by  whatever 
name  you  will,  explain  it  as  you  may  as  being  due  to  the 
reflux  of  bile  into  the  stomach,  or  as  resulting  from  the 
presence,  in  the  duodenum,  of  particles  of  partially  digested 
food,  the  fact  remains  that  the  "  Circulus  viciosus  "  of  the 
Germans  is  present  in  a  not  inconsiderable  percentage  of 
cases,  and  when  it  does  occur,  it  is  productive  of  much  dis- 
comfort to  the  patient,  and  is  a  grave  menace  to  the  success 
of  the  operation. 

Willie  it  is  undoubtedlv   true,  that   for  some  reason   or 
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other,  this  percentage  varies  much  in  the  hands  of  individual 
operators  of  hirge  experience,  still  in  the  aggregate,  the 
danger  and  suffering  from  this  source  are  so  great  as  to 
make  it  well  worth  while  to  eliminate  it  altogether,  if  it  were 
possible.  The  great  desideratum,  of  course,  is  to  establish 
an  opening  between  the  stomach  and  bowel  which  will  re- 
main patulous  and  through  which,  at  the  same  time,  the 
bile  and  stomach  contents  will  not  tend  to  regurgitate. 

From  a  careful  study  of  the  subject,  it  would  seem  that 
the  Heineke-Mikulicz  operation,  while  having  in  selected 
cases  definite  advantages  over  any  other  operation,  still  has 
certain  recognized  objections.  Attempts  to  overcome  these 
defects  have  been  m.ade  by  several  operators.  Richardson, 
of  Boston,  advocates  an  oval  or  diamond-shaped  incision 
through  the  pylorus,  which  accomplishes  the  excision  of 
the  anterior  portion  of  the  stricture  and  leaves  only  the 
posterior  wall  as  a  hinge  upon  which  the  duodenum  and 
stomach  are  brought  together.  Mayo  Eobson  speaks  with 
favor  of  this  method,  and  Morrison  has  recently  reported 
several  cases  in  which  he  has  made  use  of  the  same  procedure 
with  success.  Koeppelin  and  Jaboulay  recommend  what 
they  call  "  s\ib-mucous  pyloroplasty,"  in  which  the  incision 
is  carried  down  to  but  not  through  the  mucosa.  The  divided 
serous,  muscular  and  sub-m'jcous  coats  are  then  united  in 
the  usual  way.  They  maintain  that  this  modification  is  safer 
than  the  original  method,  the  danger  of  sepsis  being  done 
away  with.  Enough  cases,  however,  have  not  been  reported 
to  determine  its  usefulness,  and  it  would  seem,  theoretically, 
at  least,  of  doubtful  utility.  Mayo  Eobson  advocates  the 
use  of  an  "  internal  splint  in  the  shape  of  a  bone  bobbin 
over  which  to  apply  the  sutures,"  a  method,  which,  he  states, 
has  been  employed  in  all  his  operations,  and  one  which  offers 
several  advantages,  for  instance :  "  Only  two  continuous 
sutures  are  required,  for  the  mucous  and  peritoneal  margins 
respectively.  The  bone  tube  secures  an  immediate  and 
thoroughly  patent  channel  which  afEords  protection  for 
from  twenty-four  to  forty-eight  hours  to  the  line  of  sutures, 
by  which  time  imion  should  be  established.  And  it  prevents 
the  new  channel  being  inadvertently  made  too  narrow." 
This  modification  has  been  followed  by  other  surgeons  with 
success. 

The  operation  which  I  propose  is  practically  a  modification 
of  the  method  of  lateral  anastomosis  suggested  by  Dr.  Hal- 
sted.  I  have  jjerformed  the  operation  five  times.  In  all 
of  my  cases  the  pylorus  was  more  or  less  adherent  to  the 
surrounding  structures,  abdominal  wall,  liver,  gall  bladder, 
omentum,  and  colon.  In  all  the  cases,  the  operation  was 
carried  out,  notwithstanding  the  adhesions  and  thickened 
walls  of  the  pylorus  and  stomach  with  entire  satisfaction, 
and  in  four  cases  the  result  has  been  complete  relief  from 
aU  unfavorable  symptoms.  The  fifth  case  has  been  operated 
upon  too  recently  to  judge  as  yet  as  to  the  result;  but  so 
far,  he  has  been  entirely  relieved  of  his  trouble,  eats  any- 
thing and  is  gaining  steadily  in  weight.  The  operation  is 
as  follows: 

Divide  the  adhesions  binding  the  pylorus  to  the  neighbor- 


ing structures,  also  free  as  thoroughly  as  possible,  the  pyloric 
end  of  the  stomach  and  first  portion  of  the  duodenum. 
Upon  the  thoroughness  with  which  the  pylorus,  lower  end 
of  the  stomach,  and  upper  end  of  the  duodenum,  are  freed, 
depends,  in  large  measure,  the  success  of  the  operation,  and 
the  ease  and  rapidity  of  its  performance.  I  wish  to  empha- 
size this  as  one  of  the  most  important  points  in  the  opera- 
tion. Frequent!}',  at  first  sight,  the  pylorus  may  seem  hope- 
lessly bound  down,  when  after  a  little  patient  toil  and  judi- 
cious use  of  the  scalpel  and  blunt  dissector,  it  is  found  that 
it  can  be  freed  with  comparative  ease.  A  suture,  to  be  used 
as  a  retractor,  is  taken  in  the  upper  wall  of  the  pylorus, 
which  is  then  retracted  upwards.  A  second  suture  is  then 
inserted  into  the  anterior  waU  of  the  stomach,  and  a  third 
into  the  anterior  wall  of  the  duodenum,  at  equidistant 
points,  say  about  12  cm.,  from  the  suture  just  described  in 
the  pylorus.  These  second  sutures  mark  the  lower  ends 
of  the  gastric  and  duodenal  incisions,  respectively.  They 
should  be  placed  as  low  as  possible  in  order  that  the  new 
pylorus  may  be  amply  large.  Traction  is  then  made  up- 
wards on  the  pyloric  suture,  and  downwards  in  the  same 
plane,  on  the  gastric  and  duodenal  sutures.  This  keeps  the 
stomach  and  duodenal  walls  taut,  and  allows  the  placing  of 
the  sutures  with  greater  facility  than  if  the  walls  renutined 
lax.  See  Fig.  1.  The  peritoneal  surfaces  of  the  duodenum 
and  stomach,  along  its  greater  curvature,  are  then  sutured 
together,  as  far  posteriorly  as  possible.  See  Fig.  2.  For 
this  row  I  would  recommend  the  use  of  the  continuous 
suture,  as  it  is  more  easily  and  quickly  applied,  and  it  can 
be  reinforced  after  the  stomach  and  duodenum  have  been 
incised.  After  the  posterior  line  of  sutures  has  been  placed, 
an  anterior  row  of  mattress  sutures  is  taken,  which  are  not 
tied  but  left  long,  in  the  manner  indicated  in  Fig.  3.  These 
sutures,  after  they  have  been  jjlaced,  are  retracted  vertically 
in  either  direction  from  the  middle  of  the  portion  included 
in  the  row  of  sutures.  See  Fig.  i.  Then  after  all  the 
stitches  have  been  placed  and  retracted,  the  incision  is  made 
in  the  shape  of  a  horseshoe.  The  sutures  should  be  placed 
far  enough  apart  to  give  ample  room  for  the  incision.  The 
gastric  arm  of  the  incision  is  made  through  the  stomach  wall 
just  inside  the  lowest  jjoint  of  the  line  of  sutures,  and  is 
carried  up  to  and  through  the  pylorus  and  around  into  the 
duodenum,  down  to  the  corresponding  point  on  the  duodenal 
side.  Hemorrhage  is  then  stopped.  It  is  well  to  excise  as 
much  as  possible  of  the  scar  tissue  upon  either  side  of  the 
incision  in  order  to  limit,  as  far  as  possible,  the  subsequent 
contraction  of  the  cicatrix.  This  procedure  I  carried  out  in 
two  of  my  eases  with  great  satisfaction,  and  I  should  strongly 
recommend  it  in  all  cases  where  the  walls  of  the  pylorus  are 
much  thickened  and  there  is  much  scar  tissue  present.  It 
is  well,  too,  to  trim  off  with  scissors  redundant  edges  of 
mucous  membrane,  in  order  to  prevent  the  formation  of  a 
valve-like  fold  of  mucous  membrane  at  the  new  pylorus.  A 
continuous  catgut  suture  is  now  taken  through  and  through 
all  the  coats  of  the  intestine  on  the  posterior  side  of  the 
incision.     See  Fig.  5.     This  reinforces  the  posterior  line  of 
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sutures,  secures  better  approximation  of  the  cut  edges  of 
the  mucous  membrane,  and  prevents  the  reunion  of  the 
divided  intestinal  walls.  The  anterior  sutures  are  then 
straightened  out  and  tied,  and  the  operation  is  complete, 
unless  one  wishes  to  reinforce  the  mattress  sutures  with  a 
few  Lembert  stitches.  See  Fig.  6.  This  procedure,  as  is 
readily  seen,  gives  the  minimum  of  exposure  of  infected 
surface.  All  the  stitches  are  placed  and  the  posterior  row 
tied,  before  the  bowel  is  opened,  and  it  remains  open  just 
long  enough  to  control  the  hemorrhage.  The  size  of  the 
newly-formed  pyloric  opening  is  limited  in  this  operation, 
only  by  the  mobility  of  the  stomach  and  duodenum,  and  the 
Judgment  of  the  operator.  In  all  of  my  cases  the  incision 
has  been  about  12  cm.  in  length,  and  could  have  been  made 
longer,  had  I  chosen  to  make  it  so.  Unless  the  stomach  is 
very  much  dilated  or  has  descended  to  an  unusual  extent, 
the  lower  limit  of  the  new  outlet  is  at  or  near  the  level  of 
its  most  dependent  portion. 

When  the  stomach  is  much  dilated,  there  is  no  contra- 
indication in  this  operation  to  the  performance,  at  the  same 
time,  of  gastropexj'  or  gastroplication,  if  one  considers  them 
indicated. 

In  the  matter  of  mortality,  statistics,  notoriously  unre- 
liable in  cases  of  this  sort,  seem  to  slightly  favor  pyloroplasty 
as  against  gastroenterostomy.  But,  nevertheless,  the  latter 
operation  numbers  among  its  staunehest  advocates  some  of 
the  foremost  names  in  the  surgical  world.  Furthermore,  it 
cannot  be  denied  that  during  the  past  few  years  the  operation 
of  pj-loroplasty  has  fallen  somewhat  into  disfavor,  partly 
because  of  the  number  of  reciirrences  following  it;  and 
partly  because  of  the  improved  methods  recently  introduced, 
and  the  increased  facility  in  performing  the  operation  of 
gastroenterostomy.  Mechanical  devices,  such  as  the  Murphy 
button  and  the  bone  bobbin  of  Mayo  Kobson,  have  contrib- 
uted not  a  little  to  the  accomplishment  of  this  result.  The 
range  of  usefulness  of  gastroenterostomy  is,  of  course,  much 
wider  than  that  of  pyloroplasty,  which  obviously  must  be 
restricted  to  cases  of  benign  stricture  of  the  pylorus. 
Although  Morrison  reports  a  case  of  early  carcinoma  of  the 
pylorus  treated  in  this  way  through  mistaken  diagnosis,  with 
a  result  quite  as  satisfactory  as  that  usually  obtained  by 
more  radical  methods. 

The  especial  objections  that  have  been  urged  against  the 
Heineke-Mikulicz  operation  are: 

(1)  Its  inapplicability  in  cases  of  extensive  and  firm  adhe- 
sions about  the  pylorus. 

(2)  Its  ina])plicability  in  the  presence  of  still  active  ulcer- 
ation. 

(3)  The  liability  to  recurrence  of  the  stricture  due  to  eon- 
traction  of  the  scar. 

(4)  The  inability  to  obtain  good  apposition  on  account  of 
rigidity  of  the  walls  of  the  stomach  and  duodenum. 

(5)  The  outlet  of  the  stomach  is  not  placed  at  the  most 
dependent  portion,  hence  in  the  presence  of  motor  insuffi- 
ciency the  aid  of  gravity  in  emptying  the  stomach  is  lost. 

The  effect  of  some  of  these  objections  to  the  operation  is 


lessened  by  the  modifications  suggested  by  Kichardson,  Mor- 
rison, and  others,  to  which  reference  has  already  been  made, 
but  the  validity  of  the  others  has  been  established  by  re- 
peated observations. 

I  believe  that  all  of  these  objections,  with  the  possible 
exception  of  the  second,  viz:  still  active  ulceration,  are  over- 
come by  the  method  here  suggested.  I  am  convinced  that 
adhesions,  however  firm  or  extensive,  constitute  no  bar  to 
this  operation.  With  care  and  perseverance  they  can  be 
separated.  If  the  new  pylorus  is  made  sufficiently  large,  the 
danger  of  subsequent  contraction  is  reduced  to  a  minimum. 
Excision  of  the  anterior  portion  of  the  thickened  pylorus, 
and  if  necessary,  the  adjacent  portions  of  the  gastric  and 
duodenal  walls,  lessens  materially  the  danger  of  subsequent 
contraction,  and  at  the  same  time  allows  of  easy  approxima- 
tion of  the  two  surfaces. 

In  an  extremely  interesting  monograph  by  Carle  and  Fan- 
tino,  the  functional  results  following  the  operations  of  gas- 
troenterostomy and  pyloroplasty  are  compared.  Kobson 
summarizes  their  findings  briefly  as  follows: 

"  Points  in  favor  of  pyloroplasty : 

(1)  Eegurgitation  of  bile  into  the  stomach  is  prevented. 

(2)  Secretion  of  hydrochloric  acid,  when  it  has  been  ex- 
cessive, becomes  normal. 

(3)  If  the  secretion  of  hydrochloric  acid  lias  been  dimin- 
ished or  absent  before  the  operation,  it  remains  in  statu  quo 
after  operation. 

(4)  If  there  has  been  primary  gastric  atony,  peristalsis  is 
but  little  improved. 

(5)  This  function  improves  rapidly  or  reaches  perfection 
if  the  muscular  contractility  has  been  normal  or  increased, 
and  when  the  obstruction  was  due  to  fibrous  stenosis  or 
pyloric  spasm. 

(6)  In  all  such  cases  evacuation  of  the  stomach  is  accom- 
plished in  its  physiological  period.  Only  in  rare  cases,  and 
these  only  in  the  first  months  after  operation,  may  it  be 
delayed. 

(7)  The  capacity  of  the  stomach  always  decreases,  but 
rarely  becomes  as  small  as  normal. 

(8)  The  pylorus  recovers  tone. 

Points  of  difference  between  the  results  of  pyloroplasty 
and  gastroenterostomy: 

(1)  The  absence  of  regurgitation  of  bile,  and  hence  the 
absence  of  any  biliary  influence  on  the  gastric  secretions. 

(2)  The  evacuation  of  the  stomach  is  not  accelerated; 
hence  the  difficulty  the  stomach  has  in  reaching  its  normal 
size. 

(3)  The  slight  or  negative  result  obtained  by  pyloroplasty 
in  obstruction  from  primary  gastric  atony  compared  to  the 
positive  results  from  posterior  gastroenterostomy." 

A  word  as  to  the  preparation  of  patients  for  this  operation. 

Accumulated  clinical  experience  has  proven  that  it  is 
unnecessary  and  often  harmful,  to  put  patients  through  a 
long  course  of  preliminary  treatment.  The  observations  of 
Gushing  in  the  Johns  Hopkins  Hospital,  upon  the  bacterio- 
logical  examination    of   the    stomach    contents,    show   that 
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cleansing  the  mouth  and  teeth  carefully  with  antiseptic 
washes  and  the  administration  of  sterile  food  only,  will 
quickly  render  the  stomach  contents  innocuous.  The  treat- 
ment carried  out  in  all  of  my  cases  was  as  follows : 

For  two  or  three  days  before  the  operation  the  mouth  and 
teeth  were  carefully  cleansed  with  carbolic  solution  and  only 
sterile  liquid  food  and  water  administered.  The  stomach 
was  irrigated  night  and  morning,  just  before  operation,  with 
boiled  water.  No  food  at  all  was  given  by  mouth  for  the 
twelve  hours  preceding  operation.  Cultures'  were  taken 
from  the  stomach  contents  in  three  of  the  cases  and  two 
were  found  to  be  sterile.  The  skin  preparation  is  the  same 
as  for  all  abdominal  cases.  I  prefer  the  incision  through 
the  right  rectus  muscle,  and  make  it  sufficiently  long  to  give 
abundant  room,  say  six  to  eight  inches.  The  greatest  care 
is  exercised  in  protecting  the  abdominal  cavity  from  soiling 
by  extravasated  stomach  contents,  by  the  liberal  use  of 
Mikulicz'  pads  of  sterile  gauze.  In  two  eases  Schleich's 
solution  and  one  per  cent  solution  of  cocaine  were  made 
use  of,  but  ether  had  to  be  substituted  in  small  quantity 
toward  the  close  of  the  operation.  The  abdominal  wound 
is  closed  without  drainage.  Nothing  is  given  by  mouth  for 
the  first  thirty-six  to  forty-eight  hours.  Enemata  of  salt 
solution  and  coffee  are  given  every  five  hours,  for  the  first 
twenty-four  hours,  after  which  time  nutritive  enemata  are 
alternated  with  the  salt  solution.  Water  in  small  quantities 
is  allowed  early.  On  the  second  or  third  day  albumin  in 
teaspoonful  doses  is  administered,  and  if  borne  well,  broths 
and  milk  are  rapidly  added. 

Patients,  particularly  weak  ones,  are  not  required  to  lie 
flat  on  the  back,  but  are  encouraged  to  turn  and  even 
allowed  to  be  propped  up  in  bed  very  soon  after  the  oper- 
ation. 

Case  I. — Miss  Emily  P.,  referred  to  me  by  Dr.  Dunott,  of 
Baltimore,  a  student,  aged  twenty-one,  entered  the  Union 
Protestant  Infirmary  February  23,  1901,  complaining  of 
"  stomach  trouble."  Her  family  history  is  negative.  She 
had  always  been  healthy  until  her  present  illness  began  two 
and  one-half  years  ago  as  an  attack  of  indigestion  which 
culminated  in  a  severe  attack  of  nausea  and  vomiting  which 
lasted  for  some  days.  Since  that  time  she  has  always  had 
more  or  less  abdominal  distress,  has  seen  many  physicians, 
with  little  or  no  relief. 

Her  attacks  seemed  at  times  to  be  aggravated  by  partak- 
ing of  food;  at  other  times,  not. 

Vomiting  was  copious  and  severe;  nausea  almost  constant. 
She  has  never  vomited  blood  except  after  the  use  of  the 
stomach  tube. 

Has  lost  about  fifteen  pounds  recently,  looks  pale,  anfEmic, 
and  somewhat  emaciated. 

Heart  and  lungs  normal.  Abdomen  slightly  distended. 
Stomach  tympany  greatly  increased.  Succussion  pro- 
nounced. Palpation  negative  except  slight  tenderness  and 
muscle  spasm  over  the  right  hypochondrium. 

Patient  had  been  operated  upon  about  three  months  pre- 


viously by  Dr.  Dunott.  The  abdomen  had  been  opened, 
some  induration  was  found  about  the  pylorus,  the  gall  blad- 
der was  adherent  to  it.  There  was  a  scar,  apparently  of  an 
old  ulcer,  in  the  anterior  wall  of  the  stomach  near  the  pylorus 
and  the  anterior  wall  of  the  pylorus  was  folded  upon  itself. 
making  a  partial  stricture. 

The  adhesions  were  separated,  and  the  pyloric  wall  un- 
folded as  much  as  possible,  when  the  stricture  of  the 
pylorus  seemed  to  be  relieved.  The  stomach  was  not 
opened.  There  was  a  second  scar,  also,  in  the  anterior  wall 
of  the  stomach  near  the  pylorus.  Her  abdominal  wound 
was  closed  without  drainage.  She  made  a  good  recovery 
from  the  operation,  but  experienced  little  or  no  benefit  from 
it  and  returned,  as  before  stated,  about  three  months  later, 
for  a  radical  operation. 

On  opening  the  abdomen,  it  was  found  that  the  omentum 
was  very  adherent  to  the  pylorus  and  to  the  scar  of  the 
previous  operation.  The  gall  bladder  was  also  very  firmly 
adherent  to  the  pylorus  and  duodenum.  The  stomach  was 
found  to  be  greatly  dilated  and  scars  of  old  ulcers  were 
apparent  near  the  pylorus.  The  pylorus,  itself,  was  found 
much  thickened.  After  freeing  all  the  adhesions,  an  anas- 
tomosis between  the  stomach  and  duodenum  was  accom- 
plished. The  pylorus  was  found  to  be  much  contracted,  the 
orifice  being  less  than  1  cm.  in  diameter. 

She  made  an  excellent  recovery  and  reported  a  few  days 
ago  that  since  the  operation,  she  has  been  absolutely  free 
from  any  of  her  former  trouble.  At  an  examination,  a  few 
weeks  ago,  the  stomach  had  diminished  to  about  the  normal 
size.     She  has  gained  markedly  in  weight. 

Case  II. — Mrs.  Anna  S.,  aged  fifty-five,  entered  the  Union 
Protestant  Infirmary  March  16,  1901,  referred  to  me  by  Dr. 
J.  Friedenwald,  of  Baltimore,  complaining  of  indigestion 
and  "  stomach  trouble." 

Family  history  negative.  Her  trouble  dates  back  about  a 
year.  Symptoms  have  been  very  severe  for  about  six  months 
past,  during  which  time  nausea,  vomiting,  constipation,  and 
loss  of  weight  have  been  very  pronounced. 

vShe  has  never  vomited  blood.  Has  been  unable  to  eat 
anything  but  liquid  food,  milk,  and  crackers.  Vomits  fre- 
quently large  quantities.  Her  only  relief  is  from  the  daily 
use  of  the  stomach  tube.  She  has  lost  forty  pounds  in  the 
last  six  months. 

Examination  of  the  patient  shows  an  exceedingly  ema- 
ciated, somewhat  ana?mic  looking  woman.  Heart  and  lungs 
negative.  Abdomen  considerably  enlarged.  Liver  dullness 
normal.     Stomach  tympany  much  increased. 

Muscle  spasm  and  tenderness  on  palpation  over  the 
pylorus,  otherwise  negative. 

Dr.  Friedenwald  had  the  patient  under  observation  for 
some  time  and  examined  the  stomach  contents  repeatedly. 
There  was  marked  hyperacidity.  On  March  19,  the  abdomen 
was  opened  in  the  usual  way  and  a  number  of  adhesions  were 
found  about  the  pylorus,  which  was  fairly  movable.  After 
freeing    the    adhesions,    this    operation    was    carried    out 
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very  satisfactorily.  The  jiatient,  although  not  in  very  good 
condition  at  the  time,  stood  the  operation  very  well,  and 
made  a  rapid  and  complete  recovery. 

I  saw  her  a  few  days  ago;  she  had  regained  her  forty 
pounds  and  was  looking  the  picture  of  health.  She  said  she 
ate  ami:hing  and  everything  and  digested  it  with  no  diffi- 
cidty. 

Case  III. — MaryM.,  aged  twenty-eight,  entered  the  Johns 
Hopkins  Hospital  April  12,  1901,  referred  to  me  by  Dr.  J. 
Friedenwald,  of  Baltimore,  complaining  of  "  stomach 
trouble." 

Family  history  negative,  no  tuberculosis  or  cancer.  His- 
tory of  trouble  dates  back  twelve  years,  during  which  time 
she  has  suffered  always  more  or  less  after  eating.  No  appe- 
tite.    Very  constipated.     No  history  of  injury. 

Her  chief  complaint  is  distress  after  eating,  occasional 
attacks  of  bloating  of  stomach  and  vomiting  with  pain. 
Epigastric  distress  increased  by  food,  relieved  by  vomiting. 
Pain  radiates  to  back  and  right  side.  Two  years  ago  had 
severe  hemorrhage.  Vomitus  occasionally  suggests  coffee 
grounds.  Has  lost  thirty  pounds  in  weight.  Is  very  weak, 
and  for  the  last  two  years  has  lived  on  milk,  soup,  and 
crackers.  She  has  used  the  stomach  tube  for  the  past  year 
daily. 

Patient  is  very  pale,  thin,  and  auEemic  looking.  Heart 
and  lungs  normal.  Abdomen  not  distended,  slight  tender- 
ness over  epigastrium. 

Area  of  gastric  tympany  increased.  Liver  dullness  nor- 
mal.    Palpation  negative. 

She  had  been  in  the  Johns  Hopkins  Hospital  two  years 
previously  when  an  exploratory  laparotomy  had  been  per- 
formed by  Dr.  Halsted. 

The  organs  all  seemed  normal  at  that  time,  no  thickening 
about  the  pylorus.  A  longitudinal  incision  was  made  in 
the  anterior  wall  of  the  stomach  near  the  pylorus  through 
which  the  mucous  membrane  was  examined  and  no  lesion 
found.  No  apparent  contraction  of  the  pylorus.  Stomach 
wound  was  closed,  no  drainage. 

She  was  relieved  of  her  symptoms  for  about  one  year. 
Eighteen  months  later  she  entered  my  service  at  the  Union 
Protestant  Infirmary.  Her  condition  at  that  time  was  about 
the  same  as  before  the  operation.  I  opened  the  abdomen 
expecting  to  do  a  gastroenterostomy.  I  found  many  adhe- 
sions about  the  pylorus  and  lower  end  of  the  stomach  which 
doubled  it  in  iipon  itself  and  decreased  the  lumen  markedly. 
After  these  adhesions  had  all  been  separated,  I  invaginated 
the  anterior  wall  of  the  stomach  on  my  finger  and  passed  it 
through  the  pylorus  which  seemed  about  the  normal  size.  I 
could  dilate  it  easily.  The  stomach  not  being  noticeably 
enlarged,  it  seemed  as  if  the  development  of  adhesions  after 
Dr.  Halsted's  operation  had  been  responsible  for  the  return 
of  the  trouble.  I,  therefore,  having  stretched  the  pylorus 
thoroughly  with  my  finger,  after  the  method  of  Hahn, 
closed  the  abdominal  wound  without  drainage. 

She  was  again  relieved  of  her  symptoms,  but  only  for  a  few 
months,  and  reentered  the  Johns  Hopkins  Hospital  on  April 


12,  1901,  for  a  radical  operation.  Her  condition  at  that 
time  has  been  described.  On  opening  the  abdomen  a  great 
mass  of  adhesions  was  encountered,  binding  together  the 
liver,  stomach,  duodenum,  omentum,  and  parietal  peritoneum. 
Considerable  time  was  consumed  in  separating  these  adhe- 
sions during  which  hemorrhage  was  quite  free  but  easily  con- 
trolled by  pressure  and  ligature.  The  pylorus  was  bound 
up  in  adhesions  to  the  omentum,  gall  bladder,  and  liver. 
The  left  lobe  of  the  liver  was  thinned  and  very  adherent  to 
the  anterior  surface  of  the  stomach.  The  pylorus  was  quite 
indurated  and  thickened.  The  stomach  was  considerably 
dilated. 

After  freeing  all  the  adhesions,  the  stomach  and  duode- 
num were  brought  together,  and  an  anastomosis  established 
between  them  in  the  manner  described. 

Notwithstanding  the  many  and  dense  adhesions  and  the 
thickness  of  the  walls  of  the  pylorus,  the  operation,  once  the 
adhesions  had  been  separated,  was  accomplished  without  fur- 
ther difficulty. 

She  made  a  good  recovery  and  is  now  completely  relieved 
of  her  trouble.  I  saw  her  a  few  days  ago,  and  she  had 
gained  about  forty  pounds,  and  says  she  eats  and  digests 
anything  she  wishes. 

Case  IV. — J.  M.  B.,  referred  to  me  by  Dr.  J.  Frieden- 
wald, of  Baltimore;  aged  forty-eight,  barkeeper;  admitted 
to  the  Johns  Hopkins  Hospital  March  18,  1902,  with  the 
historj'  of  "  stomach  trouble  "  for  years,  also  that  a  piece  of 
stomach  tube  had  broken  off  in  the  stomach  during  the  act 
of  washing  out. 

Family  history  negative,  no  tuberculosis,  no  cancer. 
Patient  has  had  the  usual  diseases  of  childhood,  tj'jjhoid 
fever,  pneumonia,  very  subject  to  cold,  has  had  a  cough, 
now,  for  four  years.  Has  been  a  very  hard  drinker.  The 
patient  gives  the  history  of  having  had  indigestion  and 
"  stomach  trouble "  for  twenty  years.  Began  with  pain 
and  vomiting  after  eating.  Has  been  very  severe  at  times, 
radiating  to  back  and  right  shoulder  blade.  Eighteen  years 
ago  had  severe  hemorrhage  from  stomach.  He  has  had  a 
great  deal  of  troiible  ever  since  this  time,  frequently  vomit- 
ing food  that  has  been  in  his  stomach  for  several  days.  He 
has  been  under  treatment  during  most  of  the  time,  having 
consulted  many  physicians.     Bowels  irregular. 

About  three  years  ago,  by  the  advice  of  his  physician,  he 
began  the  use  of  the  stomach  tube,  but  discontinued  it  after 
a  time.  Eleven  days  ago,  while  using  an  old  tube,  that  he 
had  had  for  five  years,  it  broke  and  more  than  half  of  it 
remained  in  the  stomach.  The  patient  insists,  that  during 
the  time  this  piece  of  tube  has  remained  in  his  stomach,  he 
has  been  feeling  better  than  for  years  past. 

Examination  of  the  patient  shows  an  extremely  pale  and 
emaciated  man.  In  the  chest  there  are  indications  at  both 
apices  of  beginning  tubercular  trouble.  Heart  negative. 
Abdomen  rather  full,  considering  the  extreme  emaciation; 
liver  dullness  about  normal.  Stomach  tympany  extends 
over  1  cm.  below  the  umbilicus,  and  well  beyond  the  middle 
line. 
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Palpation  of  the  abdomen  negative.  No  movable  dullness 
detected.  JIarked  cedema  of  both  legs.  Finger  nails  mark- 
edly clubbed. 

On  March  19,  abdomen  was  opened  under  Schleich's  solu- 
tion anesthesia,  after  preliminary  hypodermic  injections  at 
hour  intervals,  of  one-sixth  of  a  grain  each  of  morphia, 
hypodermically.  There  was  considerable  ascitic  fluid  in  the 
peritoneal  cavity. 

The  stomach  was  found  to  be  much  enlarged  and  dis- 
placed downward.  Liver  about  normal  in  size,  rather  hard, 
with  some  scar  tissue  over  the  pylorus.  Gall  bladder 
slightly  distended  but  not  adherent.  The  pylorus  was  very 
much  scarred  and  puckered.  Its  walls  much  thickened  and 
indurated.  It  was  very  adherent  to  the  liver  and  transverse 
colon. 

The  omentum  was  tightly  bound  to  it  in  several  places. 
The  pylorus  itself  was  so  firmly  fixed  by  the  adhesions  from 
below,  that  it  was  possible  to  raise  it  but  slightly.  The 
duodenum  was  adherent  near  the  pylorus  but  free  below. 
It  was  found  possible  to  oppose  the  stomach  and  duodenum 
after  freeing  the  adhesions  about  the  pylorus.  The  opera- 
tion of  pyloroplasty  was  then  performed  in  the  way  already 
described.  It  differed  only  in  that  the  incision  was  made 
considerably  longer,  about  15  cm.  in  length.  The  dense  scar 
tissue  in  the  anterior  wall  of  the  pylorus,  and  the  neighbor- 
ing portion  of  the  stomach  was  excised.  The  wall  of  the 
stomach  at  this  point  was  very  dense  and  firm  and  over  1  cm. 
in  thickness.  A  portion  of  stomach  tube  about  35  cm.  long 
was  found  in  the  stomach  and  removed. 

There  was  no  difRculty  in  applying  the  sutures,  and  the 
operation  was  carried  out  with  great  facility.  The  whole 
procedure  occupied  about  fifty  minutes. 

The  patient  stood  the  operation  well,  and  up  to  the  pres- 
ent time  (3  months)  has  been  doing  uninterruptedly  well. 

Case  v. — J.  A.  W.,  aged  twenty-two,  referred  to  me  by 
Dr.  L.  P.  Hamburger,  of  Baltimore;  a  farmer  by  occupation; 
admitted  to  the  Union  Protestant  Infirmary  May  23,  1903. 

Complains  of  burning  and  a  sense  of  weight  in  the  stom- 
ach. Several  paternal  aunts  were  afflicted  with  consumption. 
No  history  of  tumor.    Does  not  use  alcohol  or  tobacco. 

Present  illness  began  three  and  a  half  years  ago  with  la 
grippe.  Following  this  illness,  he  was  left  weak.  During 
the  summer  of  1898,  he  belched  much  and  regurgitated  his 
food.  Up  to  November  of  1898,  lost  about  ten  pounds.  At 
this  period,  he  gave  up  work  because  of  weakness  and  a 
'•  pulling  •"  sensation  in  the  abdomen.  The  winter  of 
1898-99,  he  spent  in  the  Maryland  General  Hospital  and 
has  gone  the  rounds  of  hospitals  and  doctors  ever  since, 
without  improvement.  In  the  spring  of  1898  weighed  one 
hundred  and  forty  pounds,  and  in  the  spring  of  1899 
weighed  one  hundred  and  five  pounds.  Because  of  the 
burning  sensation  in  the  abdomen,  he  has  been  obliged  to 
limit  his  diet  since  1899  to  eggs,  milk,  cocoa,  and  toast. 
Complaint  has  continued  ofl  and  on  in  varying  intensitv  ever 


since.  In  addition,  he  is  compelled  to  expectorate  saliva 
almost  continually.     Has  never  vomited  blood. 

He  is  worse  in  the  summer,  and  there  is  a  slight  improve- 
ment in  the  winter.  His  average  weight  now  is  one  hundred 
and  twenty-seven  pounds.  His  appetite  is  good,  but  any 
increase  in  his  diet  causes  diarrhea. 

On  jjhysical  examination,  patient  is  very  poorl}'  nourished, 
tongue  lightly  furred,  mucous  membranes  fairly  good  color. 
Patient  blushes  readily. 

Heart  and  lungs  clear.  Temj^erature  99°.  Abdomen 
looks  natural.  Distinct  elapotage  in  the  left  hypochon- 
drium.  The  right  kidney  is  distinctly  palpable.  Outline 
of  stoniach  tympany  on  inflation  from  left  nipple  to  3  cm. 
below  Timbilicus. 

An  Ewald  test  meal  showed  free  hydrochloric  acid,  no  lac- 
tic acid. 

On  May  30,  1902,  I  performed  the  operation  of  pyloro- 
plasty by  the  method  described.  On  opening  the  abdomen, 
the  stomach  was  found  to  be  slightly  dilated  and  its  walls 
quite  flabby.  At  the  pylorus,  on  the  anterior  wall,  was  the 
puckered  scar  of  an  old  ulcer.  The  pylorus  would  not 
admit  the  tip  of  the  index  finger.  Posteriorly,  there  were 
some  adhesions  between  the  stomach  and  duodenum.  When 
these  had  been  thoroughly  freed  and  the  scar  tissue  in  the 
anterior  wall  of  the  stomach  had  been  excised,  the  operation 
as  described  was  performed. 

The  appendix  was  found  very  long  and  bound  down  by 
adhesions  on  the  anterior  surface  of  the  ascending  colon. 
As  the  tip  of  the  appendix  was  adherent  to  the  gall  bladder, 
the  appendix  was  excised. 

The  patient  has  made  an  excellent  recovery  and  at  the 
present  time,  one  month  after  the  operation,  has  gained 
several  pounds.  He  is  eating  and  digesting  regular  hos- 
pital diet,  and  expresses  himself  as  very  much  relieved. 

From  my  study  of  the  other  methods  suggested  for  the 
relief  of  benign  stricture  of  the  pylorus,  and  from  my  experi- 
ence in  the  foregoing  cases,  I  believe  the  following  conclu- 
sions are  justified: 

(1)  All  the  operations  heretofore  suggested  for  the  relief 
of  benign  stricture  of  the  pylorus  are  open  to  serious  indi- 
vidual objections. 

(2)  The  operative  procedure  made  use  of  in  the  cases 
here  reported  combines  more  good  points  and  less  objection- 
able features  than  any  other  method  that  has  been  suggested 
up  to  the  present  time. 
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THE  SURGICAL  TREATMENT  OF  TUBERCULOUS  CERVICAL  ADENITIS. 

By  James  F.  Mitchell,  M.  D., 

Resident  Surgeon,  Johns  Hopkins  Hospital. 

Instructor  in  Surgery,  Johns  Hopkins  L'niversili/. 


This  communication  is  based  on  the  study  of  170  cases  of 
tuberculous  disease  of  the  lymphatic  glands  of  the  neck, 
treated  in  the  service  of  Dr.  Halsted  in  the  Johns  Hopkins 
Hospital  between  August,  1889,  and  February,  1902. 

An  effort  has  been  made  to  examine  the  patients  person- 
ally, or  to  communicate  with  them  or  their  physicians  by 
letter.  Owing  to  the  frequency  of  the  affection  in  the  colored 
race  and  in  the  lower  classes  in  general,  individuals  whose 
residence  is  constantly  changing,  the  cases  have  proved 
unusually  difficult  to  follow  and  a  very  large  number  have 
to  be  recorded  as  lost. 

Especial  attention  has  been  paid  to  the  complications  and 
remote  affections  after  the  operation  and  to  the  condition 
of  the  lungs,  and  a  comparison  made  between  our  findings 
and  the  statistics  given  in  recent  literature.  Articles  by 
Bios,  Jordan,  and  others  have  been  freely  drawn  upon, 
although  no  attempt  has  been  made  to  review  the  enormous 
literature  of  this  subject.  Many  of  the  earlier  histories 
are  incomplete  in  details,  especially  in  the  examination  of 
the  lungs.  Of  the  170  cases,  27,  for  various  reasons,  did 
not  receive  truly  surgical  treatment,  or  the  records  were 
too  incomplete  to  be  of  service.  These  will,  therefore,  not 
be  considered  in  discussing  the  results,  thus  leaving  143  upon 
•which  our  statements  are  based. 

Frequency. — Race,  Sex,  Age. — Of  13,000  surgical  patients, 
1098  were  admitted  for  tuberculosis,  and  of  these,  170  with 
tuberculous  glands  of  the  neck;  that  is,  8;^  of  all  the  sur- 
gical patients  were  admitted  for  tuberculosis,  and  1.3%'  of 
all  for  tuberculous  glands  of  the  neck.  The  neck  cases 
comprise  15;^  of  all  those  with  tuberculosis,  and  are 
exceeded  in  number  only  by  those  with  hip-joint  disease. 
Of  whites  there  were  83  cases;  of  negroes  61,  that  is  about 
4  to  3.  The  average  ratio  of  whites  to  negroes  in  the  hos- 
pital is  7  to  1,  so  that  it  is  evident  that  the  disease  is  more 
prevalent  among  the  negroes.  Like  all  tuberculous  aft'ec- 
tions,  it  is  found  where  hygienic  conditions  are  poorest, 
^8;^  living  in  the  city,  18^  coming  from  the  country  or  small 
towns.  Males  outnumber  females  as  3  to  2.  The  youngest 
was  18  months,  the  oldest  66  years  of  age.    The  average  age 


is  somewhat  younger  in  females.  Between  10  and  30  there 
occur  76^.  This  corresponds  exactly  to  the  statistics :  of 
Fuernrohr  in  Erlangen.  Tabulation  according  to  decades 
gives  the  following: 

1-10  10--J0         30-aO  30-40         40-.50  .50-70 


Age. . . 
Cases. 


10--J0 
36 


These  ages  are  taken  at  the  time  of  admission  for  treatment 
and,  according  to  Bios,  do  not  represent  the  true  beginning 
of  the  disease,  but  rather  the  time  at  which  a  latent  infec- 
tion begins  to  develop,  that  is  about  and  after  puberty. 
Volland  noted  that  in  the  Swiss  schools  96.6;^  of  children 
between  7  and  9  years  of  age  had  enlarged  cervical  glands; 
this  high  percentage  gradually  decreasing  until  puberty. 
To  this  condition  the  term  scrofula,  if  used  at  all,  should 
be  restricted;  that  is,  a  chronic  hyperplasia,  gradually  de- 
creasing as  puberty  is  approached.  Such  swollen  glands 
offer  conditions  most  favorable  to  tuberculous  infection,  and 
it  is  possible  that  the  infection  may  take  place  at  this  time, 
and  remain  latent  until  after  puberty. 

Duration. — The  duration  of  the  disease  before  admission, 
as  noted  by  the  patients,  varied  from  1  week  to  20  years  in 
our  cases. 


Months.  .    0-2  3-4  4-6  6-S  S-10  10-13 

Years. . . . 

Cases 9       V6     10     14      3  4 


.5-10   10-15   1.5-30  30- 


Many  give  a  history  of  fluctuation  in  the  size  of  the  glands, 
and  in  some  the  swelling  has  at  times  entirely  subsided  to 
reappear  in  the  course  of  months  or  years. 

Etiology,  Infection,  Heredity. — As  to  the  source  of  infec- 
tion our  histories  show  little;  apparently  this  point  was  not 
well  considered  in  the  examination  of  the  patients.  Four 
followed  la  grippe,  three  diphtheria,  one  coryza,  bronchitis, 
or  catarrh,  and  one  was  attributed  to  a  blow  in  the  neck, 
while  one  followed  pediculosis  capitis.  About  one-half  give 
a  family  history  of  tuberculosis.  This  is  much  larger  than 
the  proportion  given  by  Bios,  28^  in  8.51  cases.  It  is  ordi- 
narily stated  that  one-third  give  an  hereditary  history.  The 
disease  was  formerly  thought  to  be  a  local  manifestation  of 
a  general  infection.     The  opinion  at  the  present  time  is  that 
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it  is  as  a  rule  primarily  local.  The  iufection  is  evidently  a 
descending  one  and  various  parts  of  the  pharynx  are  assigned 
as  portals  of  entry,  of  which  the  tonsil  is  the  most  common, 
an  hypertrophied  tonsil  especially  offering  favorable  condi- 
tions for  infection.  There  is  not  necessarily  a  tuberculous 
lesion  at  the  point  of  entrance.  Xicoll  has  found  tubercle 
bacilli  in  tonsils  and  adenoids  when  there  was  no  tuberculous 
lesion  here  or  elsewhere.  Carious  teeth  may  also  be  a  start- 
ing point,  and  Stark  has  demonstrated  tubercle  bacilli  about 
their  roots.  The  disease  sometimes  follows  acute  exanthem- 
ata and  some  eases  can  be  attributed  to  diseases  of  the 
skin  about  the  face  or  head.  Cervical  glands  comprise  about 
90^  of  all  tuberculous  glands.  This  is  probably  explained 
by  the  fact  that  the  glands  of  the  neck,  owing  to  the  area 
which  they  drain,  are  especially  subject  to  inflammatory 
swelling  in  childhood,  and  such  hyperplastic  glands  offer 
favorable  ground  for  tuberculous  infection. 

Glandular  Involvement. — The  distribution  of  the  glands 
affected  speaks  strongly  in  favor  of  a  descending  infection, 
70^  being  in  the  superior  triangle,  and  where  all  the  triangles 
are  involved,  the  disease  is  generally  more  extensive  in  the 
upper  portion  of  the  neck.  The  glands  of  the  neck  may  be 
roughly  divided  into  four  groups;  those  in  the  anterior 
triangle  and  those  in  the  posterior,  with  two  connecting 
chains,  one  passing  in  front,  the  other  behind,  the  stemo- 
mastoid  muscle.  The  connecting  chain  behind  the  muscle 
seems  to  be  the  one  most  commonly  involved,  a  fact  which 
accounts  for  much  of  the  difficulty  of  operation.  The  right 
and  left  sides  of  the  neck  are  affected  with  about  the  same 
frequency,  and  fully  one-half  the  cases  have  involvement  of 
both  sides.  The  axilla  is  often  secondarily  involved,  seven 
times  in  our  list.  Axillary  infections  are  probably  always 
secondary  to  infection  of  the  neck,  unless  there  is  some 
definite  tuberculous  lesion,  as  of  the  ribs  or  fingers,  in  the 
region  which  these  glands  drain.  In  only  two  cases  was 
there  also  involvement  of  the  glands  of  the  groin  or  the 
popliteal  space.  One  case  had  been  operated  upon  previously 
for  tuberculous  peritonitis,  one  for  lumbar  abscess,  and  one 
had  a  previous  history  of  tubercular  meningitis,  one  of 
tuberculosis  of  the  dorsal  vertebra,  one  of  tuberculosis  of 
the  knee. 

Condition  of  tlie  Lungs. — In  34  cases  there  was  no  note  on 
the  condition  of  the  lungs  before  operation;  89  were  stated 
as  being  negative;  13  as  suspicious,  and  7  showed  positive 
evidence  of  tuberculosis.  Taking  together  those  cases  in 
which  the  lungs  were  definitely  tuberculous  or  in  which 
there  was  a  suspicion  of  tuberculous  infection,  there  are 
\4^i.  while  only  4.9;^  showed  positive  evidence  of  tubercu- 
losis. Id  various  statistics  these  percentages  differ  widely, 
thus  Fraenkel  states  that  lung  involvement  is  present  in 
about  10.2^  while  Jordan  had  26^.  An  average  of  five  dif- 
ferent statistics  would  show  about  19;^  of  cases  with  affection 
of  the  lungs.  According  to  Bios,  tuberculosis  of  the  glands 
of  the  neck  serves  as  a  frequent  source  of  infection  for  the 
lungs,  the  course  of  the  infection  being  either  through  the 
lymphatics  or  the  blood. 


Patholoijy. — The  glands  differ  widely  in  their  appearance 
and  in  the  same  neck  may  show  all  degrees  of  involvement. 
According  to  Jordan,  they  may  be  divided  into  four  groups, 
all  of  which  are  stages  of  the  same  process,  and  all  of  which 
may  be  found  existing  together.  The  simplest  of  these 
forms  is  pure  hyperplasia.  Here  there  is  a  general  enlarge- 
ment of  the  glands  of  the  neck  without  the  formation  of  any 
nodes,  the  glands  on  section  showing  a  homogeneous  struc- 
ture and  their  true  nature  being  disclosed  only  by  the  dem- 
onstration of  tubercle  bacilli.  There  is  nothing  macroscop- 
ically  or  microscopically  pathognomonic.  The  bacilli  are 
very  few  in  number  and  their  presence  can  often  be  demon- 
strated only  by  animal  inoculation. 

The  second  type  is  characterized  by  the  formation  of 
nodes.  On  section  one  sees  scattered  over  a  gray  or  grayish- 
red  background  fine  lighter  grayish  points,  which  under  the 
microscope  are  shown  to  be  typical  tubercles.  The  size  of 
the  nodes  varies  from  that  of  a  pea  to  an  egg,  all  presenting 
on  section  the  same  appearance. 

The  third  type  is  characterized  by  caseation.  The  tuber- 
cles have  increased  in  number  and  the  gland  has  undergone 
retrograde  metamorphoses.  The  -whole  gland  may  be  con- 
verted into  a  caseous  mass  and  even  the  smallest  ones  may 
show  the  same  structure.  The  gland  may  be  entirely  broken 
down  and  converted  into  an  abscess  bounded  by  its  capsule. 

In  the  fourth  group  the  inflammation  has  spread  to  the 
periphery  and  involved  the  gland  capsule  and  the  periglan- 
dular structures.  There  is  new  formation  of  connective 
tissue,  binding  together  neighboring  glands  and  surround- 
ing structures,  skin,  muscle,  etc.  The  glands  may  have 
completely  broken  down  and  coalesced  to  form  a  large  cyst 
filled  with  pus  and  caseous  matter.  In  one  case  we  had 
such  a  cyst  extending  from  the  mastoid  process  to  the  spine 
of  the  scapula  7  cm.  below  the  clavicle.  The  skin  may 
become  involved  and  eventually  the  abscess  burst  and  ulcers 
and  discharging  fistulse  result.  These  forms  may  be  all 
combined,  and  in  addition  there  may  be  a  pyogenic  infec- 
tion which  can  lead  by  abscess  formation  to  actual  cure  of 
the  tuberculous  process  in  any  stage.  There  may  also  be  a 
calcareous  deposit,  or  a  tuberculous  process  may  be  encap- 
sulated in  connective  tissue  and  remain  quiescent  or  subject 
to  exacerbations. 

Symptoms. — The  clinical  picture  is  usually  a  characteristic 
one.  The  patient,  ordinarily  a  young  person,  presents  him- 
self with  a  tumor  of  varying  size,  situated,  or  at  any  rate 
most  prominent,  in  the  upper  part  of  the  neck,  with  perhaps 
scars  of  old  abscesses  or  possibly  the  presence  of  ulcers  and 
fistula?.  There  may  be  slight  fever,  although  as  a  rule  it 
is  absent.  Pain  also  is  usually  wanting,  although  sometimes,, 
if  the  tumor  is  large,  there  may  be  pain  from  pressure  on 
the  cervical  nerves.  -There  is  often  slight  anfemia,  the 
haemoglobin  varying  from  70^  to  80^.  There  may  be  some- 
loss  of  weight. 

Diagnosis. — The  diagnosis  is  generally  easy.  At  times  it 
may  be  difficult  to  distinguish  from  actinomycosis,  syphilis,, 
lymphosarcoma,    Hodgkin's    disease,    carcinoma,    cysts,    or 
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chronic  hj'perplasia.  Most  of  these  affections  can  be  ruled 
out  by  the  character  of  the  tumor  or  the  presence  of  other 
manifestations  of  disease.  The  removal  and  microscopical 
examination  of  a  gland  will  generally  settle  the  question  if 
there  is  any  doubt.  Too  much  emphasis  cannot  be  laid  on 
the  tuberculin  test.  We  have  records  of  25  cases  in  which 
tuberculin  has  been  given  to  patients  suffering  from  tuber-' 
culous  cervical  adenitis,  and  one  in  which  Koch's  lymph  was 
given.  In  this  last  case  the  patient  was  reported  discharged 
well  four  weeks  after  the  last  injection  and  there  is  no 
further  note,  the  patient  being  subsequently  lost  siglit  of. 
This  case  is  interesting  inasmuch  as  general  tuberculosis 
followed  in  two  cases  of  tuberculous  arthritis  in  which  Koch"s 
lymph  was  given.  The  tuberculin  used  was  made  by  Dr. 
Trudeau,  and  reaction  followed  in  all  but  one  of  the  25  cases. 
In  this  case  a  note  on  the  history  states  that  the  same  sam- 
'  pie  of  tuberculin  gave  no  reaction  in  several  other  cases 
which  were  known  to  be  tuberculous.  It  may  possibly  be  ex- 
plained by  the  dose  being  too  small,  or  there  being  some 
error  in  its  administration.  As  tubercle  bacilli  had  been 
demonstrated  in  the  sputum,  it  was  undoubtedly  a  case  of 
tuberculosis.  In  all  of  the  cases  but  one  in  which  there  was 
a  reaction  there  was  evidence  of  tuberculous  disease  found 
at  operation.  This  patient  was  discharged  not  treated 
after  a  positive  tuberculin  reaction.  Twenty  of  the  25 
patients  reacted  to  the  first  injection.  The  average  time 
before  the  temperature  rose  was  about  8  hours ;  the  duration 
of  the  reaction  following  about  30  hours.  The  temperature 
ranged  somewhat  higher  than  is  common  in  tuberculosis 
of  other  organs  of  the  body.  In  9  cases  it  was  above  102°; 
in  one  case  it  reached  105.5°.  General  symptoms,  such  as 
headache,  loss  of  appetite  and  general  discomfort,  were 
common.  Local  symptoms  were  observed  in  comparatively 
few  cases.  In  a  number  of  cases  in  which  it  was  difficult 
to  say  whether  the  patient  was  suffering  from  some  form 
of  cyst  or  from  tuberculosis,  and  in  all  cases  of  Hodgkin's 
disease,  tuberculin  was  given.  There  was  no  reaction  in  any 
but  tuberculous  cases,  and  in  no  case  have  we  seen  any  ill 
effects  from  its  administration. 

Prognosis. — The  outlook  depends  upon  the  form,  stage, 
etc.,  of  the  disease  and  on  the  complications,  especially  tuber- 
culosis of  the  lungs.  Tiiberculous  gland  disease  is  seldom 
in  itself  fatal.  The  prognosis  is  worse  in  children,  and  im- 
proves with  age.  It  is  worse  where  there  is  a  history  of 
heredity,  and  the  outlook  is  necessarily  more  grave  where 
there  have  been  recurrences.  Tuberculosis  of  the  neck  in 
general  is  one  of  the  forms  of  tuberculosis  which  remains 
longest  local.  Spontaneous  healing  is  possible  in  all  stages 
by  encapsulation  or  by  the  formation  and  rupture  of  an 
abscess,  as  is  strikingly  demonstrated  by  the  large  number 
of  persons  one  meets  on  the  street,  with  ugly  contracting 
or  keloidal  scars  in  the  neck.  This,  however,  should  not  be 
counted  upon ;  and  the  tuberculous  focus  is  always  a  danger 
to  the  organism  as  a  point  from  which  tuberculosis  may 


spread.  In  16  of  308  cases  of  Bios  there  was  spontaneous 
cure  without  any  interference. 

Treatment. — Treatment  may  be  constitutional,  by  local 
applications,  or  by  operative  procedure. 

Constitutional  treatment  consists  in  attention  to  hygienic 
surroundings  and  improvement  of  the  general  condition  by 
life  in  the  open  air,  sea  bathing,  or  the  administration  of 
tonics,  cod  liver  oil,  creosote,  etc.;  and  whether  local  appli- 
cations or  operative  j)rocedures  are  resorted  to,  constitutional 
treatment  shoiild  be  recommended  both  before  and  after. 
In  a  recent  report  from  Guy's  Hospital,  Dr.  Harnett  empha- 
sizes the  importance  of  hygienic  measures  and  thinks  that 
operative  procedures  are  too  often  resorted  to  and  are  much 
too  extensive.  If  the  glands  have  not  become  very  large  and 
are  not  broken  down  and  have  existed  for  less  than  two 
years,  hygienic  measures,  he  thinks,  should  be  first  tried, 
and  provided  these  are  carried  out  and  continued  for  long 
periods  there  is  no  doubt  that  in  a  large  proportion  resolu- 
tion will  occur.  If,  on  the  other  hand,  the  disease  has  ex- 
isted for  over  two  years  and  the  glands  have  attained  con- 
siderable size,  he  advises  the  removal  of  the  enlarged  glands 
by  enucleation  through  numerous  transverse  incisions.  He 
bases  his  remarks  on  200  cases,  although  his  results  are  not 
stated.  Undoubtedly  many  cases,  especially  those  in  the 
stage  of  simple  hyperplasia,  will  entirely  subside  under  con- 
stitutional treatment  alone. 

Local  treatment  consists  in  the  application  or  injection  of 
various  substances,  as  iodine.  Of  our  cases  28,  afterwards 
operated  upon,  had  been  previously  treated  by  the  applica- 
tion of  iodine  locally,  or  by  injections  of  iodine  or  iodoform, 
sometimes  combined  with  incision,  or  by  the  rubbing  in  of 
various  ointments.  This  latter  practice  cannot  be  too 
strongly  condemned  as  it  can  only  serve  to  encourage  inflam- 
mation about  the  glands,  and  we  have  never  seen  any  per- 
manent good  results  from  local  treatment  in  any  form. 

Operative  procedure  may  be  conservative  or  radical. 

Conservative  treatment  consists  of  simple  incision  and 
curettement  with  the  application  of  iodoform,  or  of  partial 
excision  of  the  glands,  that  is  removal  of  those  glands  which 
are  seen  to  be  definitely  tuberculous.  Simple  incision  is  to 
be  recommended  only  as  a  measure  preliminary  to  the  later 
radical  operation,  although  many  cases  have  gotten  well 
with  no  other  treatment.  Twelve  cases  have  been  so  treated, 
in  all  of  which  iodoform  was  applied  at  the  time  of  opera- 
tion. Where  a  single  gland  is  involved,  which  is  most  com- 
mon in  the  submaxillary  region,  results  from  this  procedure 
have  been  very  satisfactory,  iodoform  apparently  liaving 
a  certain  retarding  effect  on  the  tuberculous  process.  Par- 
tial excision,  or  removal  of  the  involved  glands  only,  has 
been  resorted  to  in  69  cases. 

Radical  operation,  that  is  lemoval  of  all  the  glands  with 
the  surrounding  fat,  has  been  done  in  59  cases.  The  opera- 
tion of  complete  excision  of  the  glands  of  the  neck  may  be 
extremely  difficult,  especially  where  there  is  sinus  formation 
or  suppuration  with  extensive  periglandular  adhesions.  The 
selection  of  an  incision  admits  of  much  choice  and  numerous 
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methods  have  been  recommended  with  a  view  to  getting  the 
best  exposure  with  the  least  resulting  soar.  The  operation 
as  usually  done  in  this  hospital  is  as  follows:  A  long  incision 
is  made  beginning  behind  the  ear  over  the  mastoid  process, 
curving  forward  over  the  edge  of  the  steruomastoid  muscle. 
and  then  slightly  backward  to  the  middle  of  the  clavicle.  A 
transverse  incision  is  then  made  along  the  clavicle,  forming 
a  T.  The  skin  is  now  dissected  back,  giving  a  large  quadri- 
lateral exposure,  through  which  all  parts  of  the  neck  can 
be  easily  reached,  even  the  submental  region.  The  dissec- 
tion is  now  begun  in  the  angle  between  the  posterior  border 
of  the  steruomastoid  muscle  and  the  clavicle.  The  subcuta- 
neous fascia  and  platysma  muscle  are  divided  and  turned 
back  and  a  few  posterior  fibres  of  the  sternomastoid  severed, 
thus  exposing  first  the  external  jugular  vein.  This  is  divided 
and  ligated  and  brings  one  directly  to  the  omohyoid 
muscle,  which  serves  as  a  key  to  the  operation.  The  omo- 
hyoid is  seized  with  two  clamps  and  cut,  and  becomes  an 
excellent  retractor  and  guide.  By  following  it  the  internal 
jugular  vein  is  readily  exposed  in  spite  of  any  amount  of 
adhesions.  Using  the  omohyoid  as  a  retractor,  the  sterno- 
mastoid is  pulled  aside  and  the  dissection  carried  up  along 
the  internal  jugular  vein  and  the  posterior  border  of  the 
sternomastoid  until  the  posterior  branch  of  the  spinal  acces- 
sory nerve  is  encountered.  This  is  dissected  out  of  the  mass 
of  glands,  and  the  glands  delivered  beneath  it.  The  whole 
dissection  is  thus  carried  from  below  and  from  the  middle 
line  upwards  and  outwards.  By  following  these  steps  the 
operation  is  greatly  simplified  and  a  great  advantage  is  that 
the  internal  jugular  vein  is  exposed  in  its  lowest  portion 
at  the  very  beginning  of  the  operation.  A  provisional  liga- 
ture can  be  passed  around  it  and  if  the  vein  is  later  injured 
above,  the  entrance  of  air  is  readily  prevented.  The  most 
difficult  stage  of  the  operation  is  reached  in  the  upper  part 
of  the  neck.  The  chain  of  glands  which  is  always  involved, 
and  usually  most  extensively  involved,  is  that  group  connect- 
ing the  anterior  and  posterior  triangles  behind  the  sterno- 
mastoid muscle.  Through  the  midst  of  these  glands  the 
spinal  accessory  nerve  passes  and  it  is  often  so  intimately 
adherent  to  the  mass  of  glands  that  its  separation  involves 
most  difficult  dissection.  The  greatest  care  should  be  exer- 
cised in  leaving  this  nerve  uninjured,  as  from  it  comes  the 
supply  to  the  sternocleidomastoid  and  trapezius  muscles. 
These  glands  being  freed,  are  delivered  beneath  the  spinal 
accessory  nerve  and  sternomastoid  muscle,  and  with  the 
glands  from  the  lower  portion  of  the  neck  are  dissected 
upwards  and  outwards  from  the  underlying  structures.  It 
is  impossible  in  this  dissection  to  avoid  the  cervical  plexus 
and  many  branches  of  these  nerves  are  divided.  In  mild 
cases  many  of  them  can  be  saved.  The  descendens  noni 
can  usually  be  saved  and  division  of  the  vagus  or  phrenic 
is  never  necessary.  When  there  is  involvement  of  the  steruo- 
mastoid muscle,  removal  of  a  portion  or  all  of  the  muscle  is 
indicated,  and  at  times  a  portion  of  the  trapezius  also.  If 
there  is   extensive  periglandular  inflammation   and   if   the 


tuberculous  process  has  spread  beyond  the  glands  and  peri- 
glandular fat,  it  is  sometimes  impossible  to  save  the  spinal 
accessory  nerve  and  the  operation  is  made  much  less  difficult 
and  its  duration  shortened  by  hours  by  the  following  pro- 
cedure: Following  the  omohyoid  muscle  as  a  guide,  the 
sternomastoid  is  divided  immediately  after  division  of  the 
omohyoid  by  using  the  omohyoid  as  a  retractor  and  cutting 
across  the  sternomastoid  low  down  in  the  neck  on  top  of 
the  omohyoid.  In  this  way  there  is  no  danger  of  injuring  the 
vessels  and  the  division  of  the  sternomastoid  can  be  easily 
accomplished.  The  omohyoid  passes  beneath  the  sterno- 
mastoid below  that  point  where  the  posterior  branch  of  the 
spinal  accessory  nerve  leaves  the  muscle,  and  this  posterior 
branch  having  been  freed,  it  may  practically  always  be  saved 
even  after  division  of  the  muscle.  The  operation  in  these 
cases  proceeds  as  follows:  Having  divided  the  omohyoid 
and  the  sternomastoid,  the  sternomastoid  is  reflected  in  both 
directions,  exposing  the  whole  of  the  region  lying  beneath 
it  and  leaving  the  anterior  and  posterior  glands  connected 
by  the  mass  of  glands  lying  beneath  the  sternomastoid  muscle 
close  against  the  mastoid  process.  It  is  possible  and 
comparatively  easy  with  this  exposure  to  still  preserve  the 
spinal  accessory  in  its  upper  portion,  that  is  the  portion 
supplying  the  sternomastoid  muscle,  although  a  sacrifice  of 
the  posterior  branch  may  in  rare  cases  be  necessary.  In  all 
of  our  recent  cases  we  have  been  able  to  save  the  nerve  in 
both  branches  after  division  of  the  muscle.  The  internal 
jugular  vein  if  involved  in  the  process  should  be  ligated  and 
removed.  This  involves  no  difficulty  and  is  followed  by  no 
ill  effects  and  is  advised  in  all  cases  by  Watson  Cheyne  and 
others  if  the  freeing  of  the  vein  is  very  difficult  and  there  is 
danger  of  much  hsemorrhage  from  its  branches.  The  glands 
and  surrounding  fat  having  been  thoroughly  removed,  the 
sternomastoid  and  omohyoid  muscles  are  sutured  with  cat- 
gut. The  skin  is  then  closed  with  subcutaneous  silver  su- 
tures and  a  rubber  protective  drain  is  placed  through  a  but- 
tonhole in  the  outer  flap  of  skin,  which  is  the  most  depend- 
ent part  of  the  wound  for  the  first  twenty-four  hours.  This 
drain  never  causes  any  trouble  and  is  removed  at  the  first 
dressing  at  the  end  of  a  week  or  ten  days.  It  is  a  great  safe- 
guard and  prevents  that  filling  of  the  wound  with  serum 
which  is  so  apt  to  occur  and  which  may  prevent  primary  heal- 
ing. The  neck  is  fixed  by  a  large  dressing  of  gauze  and  plas- 
ter of  Paris,  reinforced  by  thin  basswood  splints  and  embrac- 
ing the  head  and  shoulders.  The  patients  are  allowed  to  sit 
up  on  the  day  following  the  operation  and  to  walk  about  the 
ward  within  twenty-four  hours.  The  division  of  the  sterno- 
mastoid muscle  and  the  spinal  accessory  nerve  is  to  be  most 
carefully  avoided  whenever  possible;  but  in  very  adherent 
cases,  if  there  is  sinus  formation,  it  is  impossible  to  thor- 
oughly remove  the  glands  without  dividing  the  muscle 
and  possibly  injuring  the  nerve,  and  the  resulting  deformity 
is  so  slight  that  it  is  not  noticed  by  the  patient  unless  his 
attention  is  called  to  it.  The  advantages  of  free  exposure 
are  only  to  be  appreciated  after  operating  upon  a  number 
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of  adherent  cases.  The  resulting  sear  is  in  most  cases  slight, 
although  it  shows  above  the  collar  and,  being  in  the  perpen- 
dicular direction,  is  more  apt  to  spread  than  are  transverse 
incisions.  The  incision  used  here  is  much  the  same  as  that 
used  by  Watson  C'heyne.  Harnett,  with  a  view  to  avoiding 
the  spreading  of  a  perpendicular  scar,  advises  several  trans- 
verse incisions  with  the  removal  through  each,  of  those 
glands  which  can  be  reached,  but  it  hard  to  believe  that  a 
thorough  removal  can  be  done  through  such  incisions.  The 
incision  recommended  by  Dowd,  and  previously  by  Baetson 
of  Glasgow,  begins  in  the  anterior  triangle  beneath  the  jaw, 
runs  back  just  beyond  the  hair  line,  down  within  the  hair 
line  to  the  lower  portion  of  the  neck,  and  then  forward 
along  the  clavicle,  turning  forward  a  large  skin  flap.  It 
has  the  advantage  of  leaving  the  perpendicular  portion  of 
the  scar  to  be  covered  with  hair  and  the  transverse  portions 
hidden  above  in  the  fold  of  the  neck  beneath  the  jaw  and 
below  by  the  collar.  Whatever  incision  is  used,  however, 
the  first  object  should  be  to  obtain  a  free  exposure  of  the 
whole  side  of  the  neck,  and  in  severe  eases  where  there  is 
sinus  formation  the  incision  has  to  be  modified  according 
to  the  location  of  sinuses.  While  cosmetic  considerations 
should  always  be  borne  in  mind,  complete  removal  of  the 
glands  is  the  first  point  to  be  thought  of,  and  the  incision 
should  be  made  with  a  view  to  this  rather  than  with  fear 
of  the  resulting  scar.  One  can  always  count  upon  the 
glandular  involvement  being  much  more  extensive  than  it 
appears  from  external  examination  and  the  incision  should 
be  made  with  this  in  mind.  A  case  in  which  the  glands 
appear  externally  as  a  small  mass  in  the  upper  part  of  the 
neck  is  apt  to  show  at  operation  a  chain  of  involved  glands 
along  the  internal  jugular  vein  which  may  extend  all  the 
way  to  the  clavicle.  The  above  incision  has  been  found 
most  satisfactory  in  60  cases  of  tuberculous  cervical  adenitis 
operated  upon  by  the  writer  in  the  last  three  years  and  in 
many  cases  of  Hodgkin's  disease  or  carcinoma  or  sarcoma 
of  the  cervical  glands. 

Coinplications  and  Immediate  Hesulis. — The  dangers  of 
the  operation  are  slight  and  its  mortality  practically  zero. 
In  the  328  cases  reported  by  Bios  in  Heidelberg  there  were 
no  deaths,  although  the  operations  were  done  for  the  most 
part  by  younger  assistants.  In  10  statistics  collected  by 
him  there  were  only  three  in  which  there  was  death  from 
operation.  Occasionally  we  have  seen  tacchycardia  for  a 
few  days.  Shock  is  extremely  rare.  There  is  little  hemor- 
rhage after  the  skin  is  reflected  and  if  the  internal  jugular 
vein  is  exposed  in  its  lower  part  early  in  the  operation,  there 
is  no  danger  from  its  injury,  as  hsmorrhage  from  it  can  be 
easily  controlled  by  pressure  with  the  finger  until  the  vessel 
is  secured.  In  early  cases  in  which  this  precaution  was  not 
observed  there  were  twice  alarming  symptoms  from  entrance 
of  air,  the  patients  becoming  cyanosed,  with  rapid  respira- 
tions, and  the  pulse  rapid  and  intermittent.  In  both  of  these, 
however,  the  symptoms  soon  passed  off.  The  internal  jugu- 
lar vein  has  been  many  times  removed,  and  in  a  few  rases 
the  carotid  artery  also,  with  no  ill  effects. 


On  the  left  side  of  the  neck  the  thoracic  duct  must  be 
considered,  extending  as  it  does  often  a  couple  of  centi- 
metres above  the  clavicle.  Injury  of  the  duct,  however, 
does  not  seem  to  be  the  serious  matter  it  was  formerly 
thought.  The  duct  has  been  injured  four  times  in  our 
series  of  cases.  In  the  first  of  these  the  wound  was  a  longi- 
tudinal tear.  An  attempt  was  made  to  suture  it  and  a  drain 
was  placed  leading  to  the  duct.  The  suture,  however,  was 
unsuccessful  and  there  was  leakage  from  the  duct  for  two 
weeks,  during  which  the  patient  lost  13  pounds  in  weight. 
The  leakage  was  then  controlled  by  packing  with  absorbent 
cotton  and  the  patient  rapidly  recovered.  In  the  second 
case  the  duct  was  cut  directly  across,  being  adherent  to  in- 
volved glands.  It  was  about  3  mm.  in  diameter  and  its 
suture  was  difficult.  The  distal  end  could  be  seen  to  dilate 
with  respiration  and  to  eject  chyle.  The  proximal  end  was 
collapsed.  The  posterior  portion  was  held  in  position  by 
connective  tissue  surrounding  the  duct.  We  were  able  to  do 
an  end-to-end  suture  by  means  of  very  fine  curved  needles 
threaded  with  silk  fibre.  On  completion  of  the  suture,  the 
duct  on  both  sides  of  it  could  be  seen  to  distend  with  respira- 
tion and  there  was  evidently  free  circulation  within  it.  The 
suture  held  and  there  was  no  leakage  after  operation, 
although  the  wound  suppurated,  the  patient  having  pre- 
viously had  a  streptococcus  infection  of  a  sinus.  This  is 
the  first  case  of  end-to-end  suture  of  the  thoracic  duct  we 
find  recorded.  In  the  third  case  the  duct  was  nicked  and  a 
lateral  ligature  applied.  There  was  no  leakage  afterwards. 
In  the  fourth  case,  in  separating  some  very  adherent  glands 
in  the  lower  angle  of  the  left  side  of  the  neck,  the  duct  was 
so  torn  that  its  ends  could  not  be  brought  together.  It  was 
ligated  and  no  ill  effects  resulted.  It  would  seem  from 
these  cases  that  leakage  from  the  duct  after  operation  is  the 
thing  to  be  avoided  and  if  possible  an  immediate  suture 
done. 

Allen  and  Briggs  recently  report  17  cases  of  traumatic 
injury  of  the  thoracic  duct  in  the  neck,  including  those 
reported  by  Gushing  and  others,  and  suggest  that  as  a  pre- 
ventive measure  the  patient  should  be  given  a  quantity  of 
cream  a  few  hours  before  operation,  thus  enabling  one  to 
more  readily  recognize  the  thoracic  duct.  As  to  treatment, 
they  recommend  packing  rather  than  ligation  as  offering 
the  best  chances  for  the  establishment  of  collateral  circula- 
tion. In  a  very  difficult  operation  for  Hodgkin's  disease 
recently  done  by  Dr.  Halsted,  the  duet  was  cut  across  close 
to  its  entrance  into  the  vein  in  such  a  way  that  the  cut  ends 
were  separated  by  a  distance  of  a  centimetre,  and  it  was 
impossible  to  bring  them  together.  The  central  end  could 
be  seen  standing  wide  open  and  empty.  The  duct  was  lig- 
ated both  centrally  and  distally.  The  patient  recovered  and 
showed  no  bad  results. 

The  paralyses  resulting  from  the  operation  are  usually 
slight.  In  cases  where  the  parotid  lymphatics  are  involved, 
a  careful  dissection  must  be  made  to  avoid  injuring  the 
facial  nerve.  Occasionally  one  of  the  lower  branches  of  this 
nerve  is  injured  and  a  slight  paralysis  of  the  lower  lip  results. 
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This  has  always  proved  temporary.  There  has  been  tempo- 
rary injury  of  the  hypoglossal  nerve  in  one  or  two  cases. 
Paralysis  of  the  sternomastoid  and  trapezius  muscles  pro-/ 
duces  a  deformity  which  is  visible.  As  a  rule,  patients  do 
not  notice  it,  although,  of  course,  it  is  to  be  avoided  when 
possible.  There  may  be  slight  drooping  of  the  shoulder 
from  paralysis  of  the  trapezius  and  a  sinking  in  of  the  neck 
from  atrophy  of  the  sternomastoid.  The  omohyoid  often 
regains  its  function  after  suture,  its  nerve  supply,  the  de- 
scendens  noni,  being  commonly  uninjured.  The  functions 
of  the  sternomastoid  are  assumed  by  the  deeper  muscles  of 
the  neck,  and  in  no  case  has  there  been  observed  any  limi- 
tation of  motion  due  to  its  atrophy  or  even  its  complete 
removal.  In  a  case  of  carcinoma  of  the  cervical  glands  we 
once  removed  both  sternomastoid  muscles  and  there  was 
little  if  any  resulting  limitation  of  motion.  The  sensory 
disturbances  vary  a  great  deal.  In  some  eases  there  is  prac- 
tically no  loss  of  sensation  in  the  skin  after  a  short  time. 
In  others  there  is  a  wide  area  extending  over  part  of  the  ear, 
the  neck,  shoulder  and  arm,  over  which  there  are  marked 
changes  in  sensation  to  touch,  temperature  and  pain  but 
these  changes  are  usually  unnoticed  by  the  patient  until  his 
attention  is  called  to  them.  It  seems  possible  that  by  ex- 
posing the  cervical  plexus  as  it  emerges  behind  the  sterno- 
mastoid muscle  and  cocainizing  it  that  the  whole  operation 
might  be  done  with  cocaine  ansesthesia  but  this  has  never 
been  attempted.  Occasionally  patients  speak  of  a  feeling 
of  numbness  to  which  they  soon  become  accustomed.  Earely 
there  are  small  areas  of  hyperesthesia  in  the  skin  of  the 
neck.  The  incisions  as  a  rule  heal  per  primam,  although 
in  cases  where  there  has  been  sinus  formation  with  secondary 
infection,  suppuration  may  take  place. 

Late  Eesults. — In  considering  the  late  results  of  the  oper- 
ation, a  much  smaller  number  of  cases  can  be  considered. 
Fifty-three  cases  have  been  absolutely  lost  sight  of,  while  23 
have  not  responded  to  letters;  10  occurring  in  the  last  year 
are  much  too  recent  to  consider,  leaving  58  for  examination. 
Of  these,  45  or  77.6^  are  well  with  no  local  or  other  recur- 
rence, and  with  negative  lungs  after  periods  ranging  from 
1  to  13  years. 

Years...     1       3       .3       4       .';       6       7       8       9       10       11        VZ     13 
Cases...     6       11       3       3       3       3       0       4        4         0        12  3       1 

Of  these  cases,  2-i  had  had  more  or  less  incomplete  ex- 
cision of  the  glands,  3  had  been  treated  by  simple  incision 
and  curettement,  and  18  by  complete  excision.  It  is  there- 
fore shown  that  many  cases  undoubtedly  recover  without 
complete  excision,  although  it  is  evident,  from  a  considera- 
tion of  the  recurrent  cases,  that  recurrences  are  much  more 
common  after  incomplete  removal  of  the  glands.  The  small 
number  of  well  cases  that  have  had  the  radical  operation  is 
due  to  the  fact  that  the  extensive  operation  has  been  a 
gradual  development  from  simpler  measures  and  was  not 
used  in  the  earlier  cases.  Of  328  cases  reported  by  Jordan 
and  Bios,  140  were  followed;  l^i  of  all  these  were  well. 
Eighty-two  cases  were  observed  after  six  years  and  of  these 
52.4;^  were  well  with  no  recurrence;  30;?  had  local  recur- 


rences. Eleven  statistics,  comprising  in  all  745  cases,  show 
54;^  well,  28;^  with  recurrence,  and  18^  dead.  Our  results 
thus  compare  very  favorably  with  statistics  elsewhere,  show- 
ing 77.6;^  well,  15.5'/,  dead,  and  6.9^  living  with  recurrence. 
In  21  cases  (15;^)  of  the  143  there  have  been  recurrences. 
In  2  of  these  the  recurrence  was  on  the  opposite  side.  In  2 
it  was  evident  at  the  operation  that  the  removal  was  not 
complete  and  the  recurrence  dates  from  the  operation.  In 
4  cases  after  complete  operation  there  was  recurrence  at  the 
seat  of  operation.  All  other  recurrences  followed  incomplete 
removal  of  the  glands,  or  simple  incision  and  curettement. 
All  of  the  recurrences  were  within  a  year;  the  average  time 
of  recurrence  being  about  four  months.  Many  of  the  recur- 
rent cases  were  subsequently  operated  upon.  Of  the  ulti- 
mate results,  5  were  lost,  2  were  not  heard  from,  1  is  dead 
of  general  tuberculosis,  1  developed  tuberculosis  of  the  lungs 
fourteen  months  later  and  was  subsequently  lost,  4  are  living 
with  recurrences,  and  8  are  well.  Therefore,  about  38j^  of 
those  cases  which  recurred  after  a  first  operation,  complete 
or  incomplete,  have  remained  well  after  subsequent  opera- 
tions. As  previously  stated,  the  condition  of  the  lungs  be- 
fore operation  was  noted  as  suspicious  of  tuberculous  involve- 
ment in  13  cases  and  as  definitely  tuberculous  in  7  cases. 
In  Jordan's  cases  26;?  showed  involvement  of  the  lung 
before  operation.  Of  the  13  suspicious  cases,  6  have  been 
lost  track  of,  while  2  have  not  responded  to  letters.  Of  the 
remaining  5  cases,  2  are  well  with  negative  lungs  and  3  are 
dead,  one  of  tuberculous  peritonitis  two  years  after  opera- 
tion, the  other  2  from  causes  not  tuljerculous,  4  years  after 
operation.  Of  the  7  showing  positive  evidence  of  tubercu- 
losis of  the  lungs,  2  are  lost,  one  is  well  two  years  after 
operation,  one  has  general  tuberculosis,  while  2  have  died 
with  tuberculosis  of  the  lungs,  and  one  with  general  tuber- 
culosis. Only  one  case  with  definite  tuberculosis  of  the 
lungs  before  operation  is,  therefore,  known  to  have  recov- 
ered. There  are  records  of  3  cases  in  which  operation  was 
not  advised  and  the  patients  were  not  treated  because  of  tu- 
berculosis of  the  lungs.  The  experience  of  Jordan  is  much 
more  encouraging.  Of  140  cases,  20  had  lung  involvement 
before  operation.  At  a  later  examination  16  of  these  were 
well  and  also  free  from  glandular  disease,  and  he  concludes 
that  the  removal  of  the  glands  has  a  distinct  curative  effect 
in  80;?  of  the  cases.  On  the  other  hand,  only  one  of  our 
cases  is  known  to  have  developed  tuberculosis  of  the  lungs 
after  operation  where  the  lungs  were  negative  before  opera- 
tion, while  13  of  140  of  Jordan's  cases  developed  lung  com- 
plications after  operation.  Unfortunately,  our  one  case 
has  been  lost,  the  only  note  on  the  history  being  that  the 
patient  presented  himself  14  months  after  operation  with 
tuberculosis  of  the  lungs.  There  have  been  9  deaths  in  the 
58  cases  followed  (15.5;?).  Two  of  these  died  of  heart 
disease,  one  four  years,  one  six  years  after  operation;  one  of 
an  acute  non-tuberculous  illness  one  year  after  operation; 
one  from  unknown  cause  4  years  after  operation;  one  of 
tuberculosis  of  the  lungs  a  year  after  operation;  one  of  tuber- 
culous peritonitis  two  years  after  operation,  and  three  with 
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Fig.   1. — Characteristic  tumor  formed    hy 
tuberculous  glands  of  neck. 


Fiii.  2. — Hodu'kiii's  Diseusi'  fonniiiir  hirsi'e  tumor  iu  neck. 


Fio.  o.  —  Keloidal  scar  and  area  of  aiuestliesia  following-  complete  excision  of  yiands  of  neck. 


Fig.  4.  — Extensive  ana-stliesia  followini,'  complete  exci.sion  of  glands  of  left  side  of  iieek. 


Fig.  .5. — Small  area  of  ajuestliesia  where  atten- 
tion was  paid  to  saving  branches  of  cervical 
plexus  in  recent  operation. 
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;. — Marked  droop  of  slioiilder  due  to  division   of   l■(.^t^•rinl■  lir;iii.li   of  spinal  accessory 
Area  of  autesthesia  followini;  complete  excision  of  glands  of  riijlit  side  of  uecii. 


Fig.  7. Area  'il  ,ui.i  -tin  -i.i  ■.'  years  after  excision  of 

fflands  of  neclc  ^vitli  removal  of  sternomastoid  and 
omohyoid  muscles,  internal  jugular  vein  and  common 
carotid  artery. 


Fig.  s. — Skin  incision  for  complete  removal  of  glands  of  neck. 
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general  tuberculosis.  Thus  five  cases  have  died  of  tubercu- 
losis after  operation.  In  the  cases  of  Bios  and  Jordan  there 
were  19'/  of  deaths  in  13  years.  Eighteen  of  these  were 
from  tuberculosis.  These  statistics  would  indicate  a  much 
closer  relation  between  tuberculosis  of  the  glands  of  the 
neck  and  tuberculosis  of  the  lungs  than  our  cases  show,  and 
it  is  stated  that  about  38'/  of  all  usually  die  of  tuberculosis 
elsewhere  after  operation.  This  corresponds  very  closely  to 
the  results  in  tuberculosis  of  the  knee  where  it  is  stated  that 
from  20^  to  30'/  of  all  cases  prove  fatal  from  tuberculous 
affections.  Unless  there  is  general  dissemination  of  the 
disease  tuberculosis  in  other  regions  than  the  lungs  is  ex- 
tremely rare  after  operation.  One  of  our  cases  developed 
tuberculosis  of  both  thumbs  and  is  now  well  after  subse- 
quent operations.  One  had  Pott's  disease  and  later  died  of 
general  tuberculosis,  and  one  died  of  what  was,  from  the 
physician's  description,  apparently  tuberculous  peritonitis. 

Conclusions. — From  the  study  of  our  own  cases  and  their 
subsequent  observation,  and  from  the  results  of  others,  the 
following  conclusions  can  be  readUy  drawn : 

(1)  'I'uberculous  cervical  adenitis  is  primarily  a  local  dis- 
ease of  very  frequent  occurrence,  more  often  in  young  per- 
sons; ill  itself  not  extremely  serious  and  rarely  if  ever  prov- 
ing fatal. 

(2)  It  bears,  however,  a  certain  definite  relation  to  tuber- 
culosis of  the  lungs  and  serves  as  the  starting  point  from 
which  tuberculosis  may  spread. 

(3)  The  tuberculin  test  as  an  aid  to  diagnosis  is  positive 
and  harmless. 


(1)  While  recovery  may  often  take  place  under  good  hy- 
gienic conditions,  surgical  interference  is  clearly  demanded 
in  most  cases. 

(5)  When  surgical  treatment  is  resorted  to  the  operation 
should  be  radical  in  all  cases. 

(())  Eecovery  may  be  predicted  in  70-80;^  of  cases  so 
treated.  Tuberculosis  of  the  lungs  after  complete  removal 
of  the  glands  is  comparatively  rare. 

(7)  Tuberculosis  of  the  lungs  unless  far  advanced  is  not 
a  contraindication  to  operation,  the  removal  of  the  glands 
apparently  exerting  a  beneficial  influence  on  the  condition 
of  the  lungs. 
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THE  LEUCOCYTE  COUNT  IN  THE  SUMMER  DIARRHCEAS  OF  CHILDREN.' 


By  J.  H.  Mason  Knox,  Jr.,  Ph.  D.,  M.  D.,  and  Louis  M.  Warfield,  M.  D. 
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■•) 


Perhaps  no  subject  in  medicine  has  been  more  thoroughly 
worked  over  during  the  last  few  years  than  that  of  the  blood. 
The  chemical  constituents  of  this  fluid  have  been  subjected 
to  as  searching  analysis  as  the  present  state  of  chemical 
knowledge  will  permit,  and  to  the  data  thus  obtained  very 
much  of  great  importance  has  been  added  in  the  physio- 
logical and  pathological  laboratories.  The  several  proteid 
bodies  in  the  blood  have  been  studied  and  their  relationshi]) 
to  the  gases  and  mineral  solids  in  large  part  determined. 
More  accurate  methods  have  been  introduced  to  estimate 
other  principals  which  are  present  in  normal  blood  in  small 
quantities  but  which  are  of  pathological  significance  when 
in  excess.  Among  these  substances  may  be  mentioned  urea, 
uric  acid,  glucose,  glycogen,  ferments,  fat  and  bile.  More 
interest  of  late  years  has  been  given  to  acetont^  and  diaretic 


'  Paper  read  at  the  104th  Annual  Meeting  of  thfi   Medical  aud  Chi 
iical  Faculty  of  Maryland,  April  24,  1902. 


acid  which  have  been  shown  to  be  poisonous  and  the  cause 
of  diabetic  coma.  Careful  work  has  been  done  also  on  the 
specific  gravity  of  the  blood,  in  the  determination  of  its 
exact  alkalinity  and  its  osmotic  tension. 

In  recent  years  the  newly  discovered  properties  of  blood 
serum  in  connection  with  the  production  of  immunity  and 
its  agglutinative  action  on  specific  bacteria,  infecting  the 
normal  bodj^,  have  given  to  the  blood  a  prominence  in  diag- 
nosis and  therapy  which  is  shared  by  no  other  tissue. 

That  many  more  untrodden  paths  are  just  ahead  in  this 
field  of  investigation,  the  work  of  Ehrlich  and  others  leads 
us  confidently  to  anticipate. 

Much  of  the  recent  work  just  sviggestcd  has  been  possible 
only  in  laboratories  equipped  with  expensive  apparatus  and 
has  required  for  its  performance  considerable  special  knowl- 
edge not  possessed  by  the  practicing  physician.  It  is  rather 
to  the  study  of  the  formed  elements  of  the  blood,  to  the  con- 
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sideration  of  the  number,  size  and  appearance  of  the  red 
and  white  cells  that  he  has  devoted  most  attention.  Nat- 
urally the  path  has  been  pointed  out  step  by  step  by  labor- 
atory men,  who  as  skirmishers  have  blazed  the  way  through 
the  wilderness,  in  suggesting  new  stains  and  better  methods 
to  the  great  army  of  practitioners  following  after,  and  eager 
for  more  light  in  their  conflict  against  disease.  In  this  way 
a  blood  examination,  at  least  to  the  extent  of  a  microscopic 
survey  of  a  specimen  of  fresh  blood,  has  become  almost  as 
customary  in  hospital  and  private  practice  as  the  use  of  the 
stethoscope  or  the  examination  of  urine. 

The  story  of  the  great  diagnostic  help  of  even  this  hasty 
method  need  not  be  here  repeated.  The  medical  Journals 
have  for  several  years  been  eloquent  witnesses  to  the  value 
of  a  blood  examination  in  many  of  the  maladies  common  in 
both  medicine  and  surgery.  By  means  of  the  fresh  prepara- 
tion referred  to,  almost  invaluable  information  can  be  ob- 
tained as  to  the  size  and  color  index  of  the  red  corpuscles, 
the  relative  number  of  white  cells  can  be  roughly  estimated 
with  a  little  practice,  and  the  presence  or  absence  of  blood 
diseases,  as  ansemia  or  leukemia,  can  be  determined.  Of 
more  importance  still,  such  an  examination  should  enable 
one  to  detect  the  malarial  parasite,  if  present,  and  so  relieve 
this  interesting  plasmodium  from  the  odium  of  producing 
every  disease  which  baffles  the  diagnostic  acumen  of  the 
doctor. 

It  is  in  relation  to  affections  other  than  that  of  the  blood 
itself,  that  the  enumeration  of  the  white  cells  together  with 
a  differential  count  as  to  the  exact  percentage  of  each  variety 
of  cell,  is  of  more  general  diagnostic  importance.  That  the 
leucocytes  are  reduced  in  number  in  typhoid  fever,  malaria, 
miliary  tuberculosis  and  several  other  affections  and  in- 
creased in  pneumonia,  bronchitis,  appendicitis  and  other 
inflammatory  processes,  is  now  well  known.  Although  in- 
formation obtained  through  this  blood  count  must  be 
weighed  in  the  balance  with  that  from  other  sources,  a 
knowledge  of  the  number  and  variety  of  the  white  cells  and 
the  rapidity  of  their  increase  or  decrease  when  rightly  inter- 
preted, often  affords  most  valuable  information  concerning 
the  condition  of  the  patient. 

It  is  rather  strange  that  while  the  counting  of  the  leuco- 
cytes has  been  employed  for  years  in  the  practice  of  medicine 
among  adults,  similar  methods  are  not  so  generally  in  vogue 
in  pediatrics.  This  is  the  more  remarkable  because  in  this 
field  of  medicine  the  physician  cannot  obtain  information 
from  the  patient  concerning  the  exact  subjective  symptoms, 
but  must  depend  almost  entirely  upon  objective  signs  and 
the  result  of  his  own  examination.  A  priori  one  would 
think  that  a  knowledge  of  the  blood  condition  of  his  patient 
would  be  sought  early  by  the  pediatrician  in  the  examina- 
tion of  his  ease,  though  there  are  several  important  differ- 
ences between  the  normal  condition  of  the  blood  in  early, 
as  compared  with  that  in  later  life,  which  must  be  appre- 
ciated before  the  examination  of  the  blood  of  children  can 
be  made  of  much  value.     It  has  long  been  known  that  the 


number  of  red  corpuscles  is  considerably  larger  in  the  new 
born  than  in  the  adult;  the  average  of  several  investigators, 
including  Hayem,  Otto,  Gundobin  and  Elder  and  Hutchison 
and  others  quoted  by  Stengel  and  White '  is  5,740,080  per 
cmm.  After  a  few  days,  according  to  Schwinge  and  Gun- 
dobin," this  number  gradually  decreases  throughout  the  first 
year,  after  which  there  is  an  increase  up  to  the  eighth  or 
twelfth  year  when  the  number  becomes  that  maintained 
until  adult  life.  Greater  irregularities  in  the  size  of  the  red 
cells  during  the  first  stage  of  life  are  described  by  Hayem, 
Loos  and  Gundobin.  Many  writers  *  have  called  attention 
to  the  increased  haBmoglobin  content  and  rather  high  specific 
gravity  of  the  blood  of  infants. 

The  leucocyte  count  interests  us  particularly;  it  ranges  at 
birth  from  14,000  to  27,000  cells  to  the  cubic  millimeter. 
There  is  a  decrease  during  the  third  and  fourth  days,  after 
which  time  for  the  first  year  of  life  a  general  mean  of  10,000 
to  15,000  leucocytes  per  cubic  millimeter  is  maintained. 

Hayem  states  that  the  count  at  fifteen  months  is  about 
10,000  cells.  Head'  affirms  that  after  the  second  year  in 
healthy  children  the  number  of  leucocytes  is  about  that  in 
adult  life  and  that  a  leueocytosis  in  a  child  over  two  years 
of  age  has  the  same  significance  as  in  an  adult. 

Another  interesting  difference  in  the  white  cells  in  child- 
hood is  their  altered  differential  count.  This  varies  greatly, 
as  reported  by  several  i7ivestigators,  and  the  results  are  ren- 
dered somewhat  uncertain  by  the  adoption  of  several  sys- 
tems of  classification.  Using  Ehrlich's  well  known  scheme, 
Gundobin"  and  other  recent  writers  give  the  following  as 
normal  in  infancy: 

Lymphocytes 50-G6^ 

Polymorphonuclears     28-40 

Ehrlich's  figures  may  be  taken  as  staiulard  for  an  adult; 
they  are: 

Lymphocytes    22-25;^ 

Large  mononuclear  and  transitional  foi'ms. .     2-4 

Polymorphonuclears     70-72 

Eosinophile   cells    2-4 

Thus  one  sees  that  in  childhood  the  proportion  of  lympho- 
cytes is  usually  much  increased  and  that  of  tlie  polymorpho- 
nuclear cells  correspondingly  diminished.  The  number  of 
eosinophiles  reported  by  different  writers  is  so  various  that 
further  investigation  is  necessary  to  establish  a  mean  for 
early  childhood. 

As  one  would  anticipate,  the  blood  of  infants  is  in  a  state 
of  less  stable  equilibrium  than  that  of  adult  life.  The 
organism  is  nearer  its  embryonic  period  and  the  blood-form- 
ing centers  in  the  bone  marrow  and  lymph  glands  are  in  a 
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state  more  responsive  to  stimulation  than  in  later  years. 
Thus  the  well  known  digestive  leucocytosis  is  more  marked 
in  infancy  than  at  any  other  time;  an  increase  of  2000  to 
4000  leucocytes  has  been  noted  after  the  ingestion  of  food. 
So  too  there  is  a  quicker  response  after  hajmorrhage,  and 
anaemias  of  only  moderate  grade  are  associated  with  nu- 
cleated red  cells  and  myelocytes  in  the  circulating  blood. 
This  and  similar  factors  must  be  reckoned  with  in  attempt- 
ing to  form  an  idea  of  any  changed  condition  in  the  blood 
of  an  infant  in  the  course  of  a  disease.  Such  difficulties 
should  spur  one  on  to  greater  efforts  to  place  more  counts  on 
record  and  as  the  tables  grow,  it  is  to  be  hoped  that  a  num- 
ber of  deductions,  helpful  in  the  diagnosis  of  many  of  the 
maladies  common  in  infancy  may  be  possible. 

Of  all  the  diseases  of  infancy  none  is  more  deadly  in  its 
results  nor  has  so  defied  the  medical  profession  in  their 
efforts  to  determine  its  etiology  and  proper  treatment  than 
the  group  of  closely  allied  ailments  classed  together  as  the 
"  summer  diarrhoeas."'  The  mortality  in  our  large  cities 
from  this  cause  is  hardly  appreciated  by  the  physician  or  lay- 
man. Thus  in  Baltimore  in  the  year  1901  the  total  mortal- 
ity of  children  under  five  years  was  2552,  of  this  number  the 
deaths  from  intestinal  diseases  was  732,  that  is  nearly  30 
per  cent  of  the  total  death  rate  among  children  was  due  to 
diarrhceal  diseases.  It  is  particularly  fitting  therefore  to 
study  summer  diarrhoea  from  every  possible  standpoint  and 
the  consideration  of  the  leucocytes,  although  developing  no 
new  or  startling  facts,  will  at  least  have  a  negative  value. 
It  is  surprising  how  few  reliable  observations  there  are  upon 
this  important  subject.  Guffer'  in  1876  found  that  in 
chronic  atrophy  there  was  a  decrease  in  the  number  of  red 
cells  and  an  increase  in  the  number  of  leucocytes.  Parrot 
later  made  a  similar  observation.  Fischl '  in  a  valuable 
contribution  on  the  study  of  blood  in  infants  asserts 
that  inflammation  of  the  intestinal  tract  is  accom- 
panied by  leucocytosis  and  that  the  lymphoid  cells  are  par- 
ticularly increased.  A  year  later  Weiss  °  reported  a  leuco- 
cytosis in  eight  cases  with  a  similar  increase  in  the  small 
round  cells  which  he  thought  to  be  due  to  a  stimulation  of 
the  lymphoid  apparatus  of  the  intestine.  These  results, 
although  probably  erroneous,  have  been  transferred  to  sev- 
eral text-books  on  the  blood.'"  In  the  same  year  Gundobin  " 
reported  twelve  cases  of  gastrointestinal  catarrh  in  children 
in  which  he  foimd  a  leucocytosis  and  an  increase  in  the  over- 
ripe elements,  the  form  in  Uskoff's  scheme  corresponding 
to  the  polymorphonuclear  cells  in  Ehrlich's  classification  of 
leucocytes. 

A  later  series  of  twenty  cases  is  reported  by  d'Olandi "  in 
1899.  Most  of  his  patients  suffered  from  chronic  forms  of 
enteritis,  secondary  often  to  rickets.     He  observes  usually 


'Revue  mensaelle  ISTfi.     Cited  by  Fischl. 

sZeitschr.  f.  Heilkund.  1802. 

'.Tahibuch  f.  Kinderheilli.  vol.  xxxv,  1893. 

'"Ewing,  Clinical  Pathology  of  the  Blood,   p.  344. 

"  Loc.  cit. 

'5  Rev.  Mens  d.  mal.  de  I'enf.,  .Jouillet,  1899. 


a  moderate  leucocytosis  and  a  differential  count  showed  an 
increase  in  forms  which  correspond  to  the  polymorpho- 
nuclear variety  in  Ehrlich's  classification. 

The  most  complete  study  of  the  leucocytes  in  diseases  of 
the  digestive  tract  in  infants  appeared  in  April  of  last  year 
by  Alfred  Japha "  from  Heubner's  clinic  in  Berlin.  In 
order  to  establish  a  standard  for  comparison  Japha  counted 
the  leucocytes  many  times  in  a  series  of  twenty-two  children 
under  one  year  of  age  who  were  well  or  suffering  from  mild 
illnesses  not  of  the  intestinal  tract.  He  found  on  taking 
the  average  of  his  count  the  following  results: 

Leucocytes    13,560 

Differential  count : 

Lj'mphocy  tes      54^ 

Large  mononuclear  cells i 

Polymorphonuclear  cells    -43 

His  results  showed  considerable  variations,  but  that  age, 
weight  and  temperature  within  limits,  made  no  difference. 
The  increased  leucocytosis  in  childhood,  he  points  out,  is 
due  to  the  large  percentage  of  lymphocytic  cells. 

He  then  began  a  series  of  counts  of  the  leucocytes  in  the 
blood  of  children  who  were  suffering  at  the  time  of  inves- 
tigation from  dyspepsia  or  colic;  these  showed  no  marked 
change  from  his  established  standards  either  in  the  number 
of  leucocytes  or  in  their  differentiation  into  groups.  An- 
other series  of  children  suffering  from  chronic  dyspepsia  or 
atrophy  presented  a  similar  leucocytic  picture.  He  then 
divided  the  cases  remaining  into  three  groups : 

1.  Gastrointestinal  catarrh — characterized  by  foul  mucous 
stools  and  fever. 

2.  Follicular  enteritis.  The  cases  were  many  of  them 
fatal.  There  was  rapid  wasting  with  or  without  fever. 
The  stools  contained  mucus  and  blood  and  often  streptococci 
were  demonstrated. 

3.  Cholera  infantum.  These  cases  showed  all  tlie  symp- 
toms of  acute  intoxication.     Nearly  all  of  them  ended  fatally. 

The  leucocyte  count  in  series  1,  gastrointestinal  catarrh — 
showed  leucocytes  varying  from  10,300  to  36,000.  On  differ- 
ential count  an  increase  in  the  percentage  of  the  polymorpho- 
nuclear leucocytes  was  demonstrated.  They  varied  in  this 
group  from  47^  to  5.5;^,  while  the  lymphocytes  were  reduced 
to  from  38;^  to  51^. 

In  group  2,  follicular  enteritis,  this  increase  in  the  per- 
centage of  polymorphonuclear  cells  was  also  noticed.  The 
total  number  of  leucocytes  varied  within  wide  limits,  depend- 
ing apparently  upon  the  activity  of  the  body  in  resisting 
infection  and  upon  the  concentration  of  the  blood.  Thus 
in  one  case  there  were  but  15,000  white  cells  while  in  an- 
other there  were  38,000.  The  percentage  of  polymorpho- 
nuclear cells  varied  from  40;*  to  75;?,  average  about  60;^,  and 
that  of  the  lymphocytes  from  IS,-?  to  50,-?,  average  about  35^. 


'  Jahrbuch  f.  Kinderheilk.,  vol.  liii,  1901.  p.  179. 
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GROUP  A.— DYSPEPSIA. 


Annie  Elim,  I 

Bertha  Amend,  II.  . . 
Margaret  Pierce,  III. 


6  mos. 
14  mos. 
4  mos.. 


i 

o 

E        GD- 

t 

Duration 

of 
disease. * 

Leuco- 
cytes. 

Bo 

>>3 

p. 

1 

Ph 

a 

a  £ 

m 

5  days 

13,900 

37.8^ 

39.   ^ 

ai.3^ 

a.  ^ 

6  days 

36,500 

39.2 

41.8 

18.6 

.4 

16  days 

13,500 

19.8 

64. 

14.6 

1. 

Myelocytes.      Character  of  stools. 


.0% 


Fluid,   some    mu- 
cus. 


Semi-fluid,    no 
mucus. 


Fluid,  no  mucus.         Well, 
no  curds. 


Onset  with  numerous 
loose  stools,  vomiting. 
Mild  case. 

Onset  with  vomiting 
and  offensive  stools. 
No  blood. 

Onset  3  weeks  before 
with  loose  bowels,  some 
fever.  Child  admitted 
late  in  disease. 


GROUP  B.— DYSPEPTIC  DIARRHOEA. 


Katherine  Moore,  I. 
Leslie   Keller,   II. .  . 


Elmer  Buenger,  III. 


Adeline  Turk,  IV.  . 


Estella  Wise,  V. 


2  yrs. 
5  mos. 


10  days 


24  days 


11  days 


34,000 

66.2 

17. 

13.4 

2.8 

39.8 

38.3 

30.3 

1.2 

7,000 

50.2 

30.3 

38.6 

1. 

21,000 

63.3 

26.6 

8.8 

.4 

41.2 

37.3 

16.6 

3.4 

Pasty,    yellow, 
casein  and  blood. 

Yellowish    green, 
mucus. 

Watery,   greenish 
mucus. 


Dark,    semi-ttuid, 
no  lumps. 


Curds,  no  mucus. 


Well. 
Improved. 

Improved. 
Improved. 


Mild  case,  child  about 
convalescent. 

Irregular  bowels 
since  birth.    No  vomit- 
ing or  fever. 

Readmitted  with  his- 
tory of  blood  in  stools 
and  irregular  bowels 
for  three  weeks. 

Frequent    watery 
stools,    great   prostra- 
tion,   blood   once. 
Very  severe  case.  High 
fever. 

Sharp   attack,   no 
blood  in   stools,  child 
seen  late  in  disease. 


GROUP  C— ILEO-COLITIS. 


Lydia  Seehagen,  I. . . . 

9  mos. 

5  days 

16,300 

63.8 

9.6 

26.3 

.4 

.0 

Yellowish   green, 
mucus. 

Improved. 

Child  in  poor  condi- 
tion when  admitted. 
Very  ill  while  in  hos- 
pital. 

Marion  Sykes,  II 

7  mos. 

14  days 

11,500 

63. 

23. 

10.6 

3.8 

.6 

Curds,    mucus, 
some  blood. 

Unimproved. 

Sudden  onset,  blood 
in  stools,  no  vomiting, 
no  fever. 

Charles  Powell,  III ..  . 

6  mos. 

5  wks. 

37,600 

78. 

9.6 

10.6 

.0 

1.8 

Fluid,  light  green. 

Died. 

History  of   blood  in 
stools.    Onset  2  weeks. 
Emaciated   child.       lu 
hospital   3   weeks,   un- 
able   to     retain    food. 
Malnutrition.  Autopsy. 

Barrett  Baum,  IV 

7  mos. 

6  days 

41,000 

78.4 

14.6 

6.4 

.6 

.0 
.0 

Mucus,   traces   of 
blood. 

Died. 

Marked    prostration. 
Ulcerative    colitis 
found  at  autopsv. 

Bennie  Ambrose,  V.. 

I'A  ys- 

13  days 

58,000 

72.4 

19.6 

5. 

1.2 

1  normoblast 

Fluid,  mucus  and 
pus. 

Unimproved. 

Onset   with    mucus 
and  blood  in  stools. 

Charles  Graves,  VI... 

1  y- 

14  days 

14,000 

56.3 

33.6 

10. 

.0 

.0 

Blood  and  mucus. 

Died. 

Autopsy  showed  ul- 
ceration of  colon. 

Charlie  Zelinka,  VII.. 

4  mos. 

13das.(?) 

37,000 

75.3 

14.3 

10.6 

.0 

.0 

Fluid,  no  mucus, 
no  curds. 

Died. 

Vomiting,  blood  in 
stools.  Autopsy  show- 
ed ulceration  of  colon. 

Alice  Constandt,  VIII 

lyr. 

4  wks. 

33,300 

59.4 

24.4 

15.3 

.3 

.0 

Mucus,  no  blood. 

Died. 

Autopsy  showed  ul- 
ceration of  lower  de- 
cending  colon. 

Hammond  Rice,  IX  . . . 

3  yrs. 

6  wks. 

14,100 

51.4 

31.3 

17. 

A 

.0 

Semi-tluid,  mucus. 

Well. 

Onset  with  mucus 
and  blood  in  stools, 
marked  emaciation. 

Isadour    Rosenthal,  X 

•Zyi.  yrs. 

6  days 

76.6 

7. 

15. 

1.4 

.0 

Blood  and  mucus. 

Improved. 

GROUP  D.— CHOLERA  INFANTUM. 


Margaret  Ritter,  I. . 


3  days 


Fluid,,  blood. 


Treated  for  1  mo.  for 
dyspeptic    diarrhoea. 
Suddenly   developed 
symptons    of    intense 
toxemia.     Rickets. 


July,  1903.] 


JOHNS  HOPKINS   HOSPITAL   BULLETIN. 


171 


GROUP  E.— INFANTILE  ATROPHY. 


£ 

£    » 

■    ^ 

Name. 

Age. 

Duration 
of 

Leuco- 
cytes. 

si 

•33 

li 

cc  o 

4  § 

m 

3 

Myelocytes. 

Character  of  stools. 

Results. 

Remarks. 

disease. 

h 

0 

s  * 

Thomas   Johnson,   I.. 

4  mos. 

2.5  days 

30,000 

40.6 

45.6 

13.4 

1.4 

.0 

Small   homoge- 
neous.    Occasional 
trace  of  mucus. 

Died. 

Child   suddenly    re- 
moved from  breast  be- 
cause   of    illness    of 
mother. 

Margaret  Herold,  II.  . 

3  mos. 

40  days 

13,600 

4.5.4 

31.8 

30.4 

.8 

1.4 

Dark  green,  semi- 
fluid. Occasionally 
mucus. 

Died. 

Child    lost   weight 
from   age   of    2    mos. 
condensed    milk   feed- 
ing.   Rickets. 

Helen  Taylor,  III 

3  mos. 

42  days 

18,600 

52.3 

38.3 

8.4 

..V 

1. 

Semi-fluid,  green- 
ish, trace  of  mucus. 

Improved. 

GROUP  F.— INFANTILE  ATROPHY  COMPLICATED. 


Mary  Blackwood,  I...       7  mos. 


Lilian  Davies,   II. 


Jane  Viszkiaskao,  III. 


(  40-45 
(   days 


60  days 


1.3     10  nor- 
moblasts. 


Large,  viscid, 
fairly  homoge- 
neous. 

Fluid,   greenish, 
some  mucus. 


Yellowish  green, 
semi-fluid.  Fairly 
homogeneous. 


Colitis  found  at  au- 
topsy. Stools  just  be- 
fore death  contained 
blood. 

Steady  loss  in  weight 
from  onset.  Peculiar 
dark  bronzing  of  skin. 
No  autopsy. 

Steady  loss  in  weight. 
Autopsy  showed  mild 
colitis.  No  extensive 
ulceration. 


'Duration  of  Disease"  is  meant  from  time  of  onset  to  time  when  blood  was  taken. 


In  the  last  group,  3,  comprising  the  cholera  infantum 
cases,  the  leucocytosis  was  more  constant,  the  white  blood 
corpuscles  varying  from  51,000  to  5-1,000  per  cubic  milli- 
meter. The  polymorphonuclear  cells  averaged  about  65^ 
and  the  lymphocytes  about  25^,  although  there  were  marked 
differences  in  the  individual  cases. 

These  results  correspond  so  closely  to  a  series  of  counts 
made  by  one  of  us  last  summer  at  The  Thomas  Wilson  Sani- 
tarium that  we  venture  to  incorporate  them  in  the  nature 
of  a  preliminary  report,  as  it  is  hoped  that  a  more  complete 
investigation  can  be  conducted  during  the  coming  season. 
Our  cases,  twenty-four  in  number,  are  briefly  summarized 
in  the  accompanying  table. 

The  blood  was  collected  in  the  usual  manner  on  cover-slips 
and  fixed  by  heating  over  a  copper  bar  or  in  absolute  alcohol 
and  ether,  and  then  stained  by  Ehrlich's  triple  stain.  A 
number  of  the  specimens  were  air  dried  and  stained  with 
Jenner's  stain,  which  gave  excellent  results.  At  the  time 
of  obtaining  the  blood  for  the  specimens  the  leucocyte  count 
was  made.  All  our  patients  suffered  from  some  form  of 
digestive  disturbance;  most  of  them  were  extremely  ill  and 
were  seen  rather  late  in  the  course  of  disease. 

They  can  be  arranged  according  to  their  symptoms  into 
groups  corresponding  with  those  of  Japha,  although  the 
several  grades  of  the  affection  merge,  the  one  into  the  other, 
and  the  division  line  must  be  to  some  extent  artificial. 

The  blood  of  several  well  babies  was  counted  for  compari- 
son ;  it  averaged  about  as  follows : 


Polymorphonuclears    35^ 

Small  mononuclears    50 

Large  mononuclears   11 

Transitionals    3 

Eosinophiles    1 

Three  cases  were  counted  which  belonged  to  group  A,  in 
which  the  disturbances  were  of  mild  grade;  they  resulted 
thus:   The  leucocytes  varied  from  13,500  to  36,000. 

Differential  count  was  as  follows: 

Polymorphonuclears    37.8^ 

Small  mononuclears  39 

Large  mononuclears 19.2 

Transitionals 2 

Eosinophiles    2 

In  this  group  the  normal  differential  count  was  but  slightly 
altered. 

Group  B.  Dyspeptic  fomental  diarrhoea;  hero  the  leuco- 
cytosis was  of  mild  grade,  about  21,000.  The  analysis  of 
the  count  shows  an  increase  of  the  polymorphonuclear  forms 
as  follows: 

Polymorphonuclear  leucocytes    39      to  63^ 

Large  mononuclear  leucocytes   8      to  26 

Transitionals    4  to     2 

Eosinophiles    4  to     3.4 
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The  next  group,  the  largest,  group  C,  comprises  those 
cases  where  sj'mptoms  or  autopsy  revealed  marked  inflam- 
matory changes  in  the  intestinal  wall.  The  leucocytes  varied 
from  16,000  to  58,000. 

Polymorphonuclear  leucocytes    .56-78^ 

Small  mononuclear  leucocytes T-33 

Large  mononuclear  leucocytes 3-21 

Transitionals    0-     A 

Eosinophiles     0-  1.4 

Group  D.  A  case  which  showed  symptoms  of  acute  intox- 
ication and  should  be  classed  as  cholera  infantum  and  had 
practically  an  identical  blood  count. 

In  group  E  are  gathered  those  cases  of  infantile  atrophy 
without  many  symptoms  of  digestive  disturbances.  Here 
the  leucocyte  count  varied  from  13,600  to  20,000,  distributed 
as  follows: 

Polymorphonuclear  leucocytes    40-52^ 

Small  mononuclear  leucocytes    31-45.6 

Large  mononuclear  leucocytes    8-18 

Transitionals    0-  3.7 

Eosinophiles    2-  1.4 

Group  F  included  those  cases  of  atrophy  or  marasmus  in 
■which  usually  as  a  terminal  infection  there  is  in  addition, 
inflammation  of  the  intestine.  In  these  cases  there  was 
little  increase  in  the  leucocyte  count  which  varied  from 
13,000  to  24,000.     The  differential  count  was  as  follows: 

Polymorphonuclear  leucocytes    57-74^ 

Small  mononuclear  leucocytes 15-20 

Large  mononuclear  leucocytes 6-13 

Transitionals    4-     .8 

Eosinophiles  2-     .6 

In  every  case  but  two,  500  leucocytes  were  counted. 

It  will  be  noticed  that  the  count  obtained  in  a  number  of 
the  cases,  e.  g.,  group  A  all  cases,  group  B  cases  2  and 
3,  group  C  case  1,  group  E  case  2,  showed  a  large 
percentage  of  large  mononuclear  cells.  This  apparent  in- 
crease may  be  explained  by  the  following  facts.  In  infants'" 
blood  the  different  forms  of  leucocytes  are  not  so  sharply 
defined  as  in  the  blood  of  adults,  and  so  there  are  constantly 
seen  cells  of  a  mononuclear  variety  which  are  neither  lym- 
phocytes nor  typical  large  mononuclear  leucocytes,  and  the 
group  in  which  the  somewhat  doubtful  cell  is  placed  must 
be  determined  by  the  personal  equation  of  the  counter.  AH 
mononuclear  cells  larger  than  the  average  sized  polymorpho- 
nuclear leucocyte  were  called  by  us  large  mononuclear  cells. 
It  is  to  be  noted,  as  seen  in  the  table,  that  the  cases  of  the 
highest  percentage  of  the  large  mononuclear  cells  as  a  rule 
did  well,  whereas  in  those  cases  in  which  the  percentage  of 
these  cells  was  low  either  died  or  were  unimproved.  How- 
ever a  much  larger  series  of  cases  must  be  taken  before  any- 
thing conclusive  as  to  the  prognosis  can  be  drawn  from 
these  findings.  Myelocytes  were  found  in  only  a  few  of  the 
cases  and  the  percentage  was  never  high.  No  importance 
can  be  attached  to  their  presence  in  our  series.  In  only  two 
eases  were  nucleated  red  blood  cells  seen  and  these  were 


normoblasts  (group  C,  case  Y;  group  F,  case  I).  In  a  num- 
ber of  cases  no  eosinojihile  cells  were  seen  in  counting  500 
leucocytes.  This  tallies  with  the  observations  made  by  sev- 
eral observers  tending  to  show  that  these  cells,  as  far  as 
known,  have  little  significance  in  these  disorders. 

A  comparison  of  our  findings  with  those  of  Japha  indicate 
that  leucocytosis  in  cases  of  this  nature  is  no  index  of  the 
severity  of  the  attack. 

As  pointed  out  by  Rieder,"  the  following  varieties  of 
leucocytosis  produced  by  pathological  influences  may  be 
distinguished. 

1.  Inflammatory. 

2.  Toxic. 

3.  Post  hsemorrhagic. 

4.  Cachectic. 

5.  Agonal  or  premortal. 

In  summer  diarrhoea  the  leucocytes  are  similarly  increased 
in  the  ulcerated  inflammation  of  the  intestine  and  in  acute 
autointoxication,  and  their  simple  enumeration  affords  little 
aid  to  diagnosis.  Their  number  is  also  affected  by  other 
factors,  such  as  the  specific  gravity  of  the  blood,  the  resist- 
ance of  the  patient,  etc.,  which  factors  are  not  as  yet 
thoroughly  understood. 

Of  more  moment  than  the  number  of  the  white  cells  is 
their  differential  count.  The  results  enumerated  above 
would  seem  to  indicate  that  the  more  severe  the  infection 
the  greater  the  number  of  polymorphonuclear  leucocytes  in 
relation  to  the  mononuclear  forms. 

Our  conclusions  may  be  briefly  summarized  as  follows : 

1.  A  differential  count  of  leucocytes  in  the  blood  of  well 
children  under  two  A'ears  of  age,  when  compared  with  the 
blood  of  adults,  shows  that  there  is  a  relative  increase  in  the 
small  mononuclear  elements  and  a  decrease  in  the  number 
of  polymorphonuclear  cells. 

2.  In  the  summer  diarrhoeas  of  infants  the  number  of. 
leucocytes  in  the  blood  is  usually  increased  but  the  count  of 
the  white  cells  varies  within  such  wide  limits,  even  in  the 
milder  forms  of  the  affection,  that  a  high  or  low  leucocytosis| 
cannot  be  regarded  as  of  diagnostic  value. 

3.  In  the  simple  dyspepsias  of  childhood  a  differential] 
count  of  the  leucocytes  does  not  show  any  marked  variation] 
from  that  of  a  healthy  infant,  but  as  the  cases  become  morel 
severe  in  type  there  is  apparently  a  progressive  increase  in] 
the  polymorphonuclear  neutrophile  cells  and  a  decrease  in] 
those  of  the  small  mononuclear  variety,  thus  presenting  aj 
picture  more  like  that  of  adult  blood. 

4.  As  pointed  out  by  Japha,  the  polymorphonuclear  leuco-i 
cytosis  is  an  indication  of  an  intoxication  with  decomposi- 
tion products  in  the  intestine  or  of  the  toxins  of  patho- 
logical bacteria;  i.  e.,  it  takes  place  both  in  the  cases  of 
acute  intestinal  poisoning  and  in  the  more  severe  forms  of 
ileocolitis. 

5.  The  cases  of  simple  infantile  atrophy  present  a  nearly 
normal  differential  leucocyte  count,  but  it  would  seem  that 
an  increase  of  the  polymorphonuclear  cells  may  indicate  the 
setting  in  of  an  inflammatory  intestinal  complication. 

"Quoted  by  Monti,  Loe.  cit.,  p.  .594." 
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TYPHOID  FEVER :  REPORT  OF  A  CASE  WITH  THREE  RELAPSES.    REMARKS. 

By  Louis  M.  Waefield,  M.  D., 
House  Medical  Officer,  The  Johns  Hopkins  Hospital. 


Case. — Typhoid  fever  of  long  duration.  Severe  initial 
attack,  hemorrhages;  three  relapses  and  three  recrudescences; 
recovery. 

L.  D.,  white,  female  st.  12,  Hosp.  Xo.  35,704,  was  ad- 
mitted August  5,  1901,  to  the  Johns  Hopkins  Hospital  in 
the  service  of  Dr.  Osier,  on  tlie  4th  day  of  disease,  com- 
plaining of  pain  in  the  stomach,  headache  and  fever.  Be- 
yond a  history  of  consumption  in  the  family,  the  family  his- 
tory is  unimportant.  She  herself  had  previously  been  fairly 
strong  and  healthy.  She  had  had  none  of  the  acute  infec- 
tious diseases  except  measles  and  whooping  cough.  There 
was  a  history  of  chills  and  fever,  14  months  ago,  lasting 
about  one  week.  Menstruation  has  not  yet  been  estab- 
lished. For  two  months  past  she  has  had  no  appetite,  has 
felt  tired  out  and  has  complained  continually  of  headache 
and  backache.  Since  June  she  has  had  a  dry  hacking  cough 
without  expectoration  and  her  cheeks  have  been  constantly 
flushed.  She  had  no  night  sweats,  chills,  or  epistaxis. 
Since  August  2  she  has  been  in  bed  with  high  fever.  For 
several  days  before  her  admission  she  complained  of  pain 
in  the  abdomen  and  the  night  before  admission  she  was 
delirious.  She  had  lost  considerable  flesh  and  strength  dur- 
ing the  past  two  months.  She  drank  unboiled  hydrant 
water.     No  one  else  in  the  house  was  ill. 

Condition  on  Admission. — Fairly  well  nourished  child. 
Examination  of  lungs  and  heart  showed  nothing  abnormal. 
Pulse  92  to  the  minute,  not  dicrotic,  regular.  Abdomen 
not  distended,  respiratory  movements  free  throughout.  Xo 
rose  spots.  Spleen  just  palpable  when  she  lies  on  her  right 
side.  No  abdominal  tenderness.  Hepatic  flatness  just 
reaches  the  costal  margin  in  the  right  mammary  line.  No 
delirium. 

There  was  some  diarrhoea  on  admission,  the  stools  being 
"  pea-soup "  in  consistency,  but  her  bowels  soon  became 
fairly  regular  and  remained  so  throughout  the  whole  illness. 
The  urine  showed  a  marked  diazo-reaction.  There  were  no 
albumin  and  casts.  The  examination  of  a  fresh  blood 
smear  showed  no  malarial  parasites  but  a  curious  vacuolic 
degeneration  of  the  leucocytes  was  noted.  The  count  per 
cmm.  was:  erythrocytes  4,956,000,  leucocytes  12,600,  hemo- 
globin 82  per  cent.  From  blood  cultures  taken  on  August  6  a 
pure  culture  of  B.  typhosus  was  obtained.  On  August  7  rose 
spots  were  found  over  the  abdomen.  On  August  8  the 
Gruber-Widal  reaction  was  positive  in  dilution  of  1 :  50. 

The  patient  was  given  ice  sponges  for  three  days,  then 
ptit  in  a  tub  bath  at  85°  every  three  hours  whenever  her 
temperature  reached  102.5°  or  over.  She  did  very  well  up 
to  August  15,  at  9  a.  m.,  when  she  had  a  hemorrhage  of 
bright  blood,  about  150  cc,  followed  by  a  continuous  bleed- 


ing, amounting  in  all  to  500  cc.  She  became  slightly  col- 
lapsed. Her  pulse  became  imperceptible  after  the  last 
hemorrhage.  There  was  some  pain  in  the  abdomen.  That 
night  she  had  two  more  hemorrhages,  losing  in  all  about 
760  cc.  of  blood.  She  was  infused  with  normal  salt  solution 
and  given  a  2  per  cent  solution  of  gelatin  subcutaneously. 
In  addition  she  had  morphia  and  lead  and  opium.  She  was 
infused  again  at  night  as  her  condition  was  very  grave.  An 
ice  bag  was  kept  over  her  abdomen  and  all  nourishment  was 
ordered  to  be  withheld  for  24  hours.  The  leucocytes,  which 
had  been  4000-7000,  now  rose  to  12,000,  her  red  blood  cor- 
puscles were  4,484,000,  and  hemoglobin  78  per  cent.  She 
rallied  well  and  her  pulse  had  improved  markedly  when  on 
August  16,  she  became  very  restless  and  somewhat  irra- 
tional. The  abdomen  was  tender  but  not  imtil  afternoon  of 
August  16  did  she  complain  of  severe  abdominal  pain.  At 
that  time  there  was  exquisite  tenderness  in  the  lower  quad- 
rant of  the  abdomen  with  definite  rigidity  and  muscle  spasm, 
but  on  closer  examination  similar  tenderness  was  found  over 
her  thigh  and  it  was  not  long  before  the  muscle  spasm  and 
rigidity  had  completely  disappeared.  Her  condition  re- 
mained about  the  same  throughout  afternoon  and  night. 
She  had  voided  urine  in  the  meantime  and  when  seen  at 
11  p.  m.  by  Dr.  Futcher  the  note  was  as  follows:  "Her 
features  are  distinctly  drawn  at  times.  The  abdomen  is 
not  distended.  Respiratory  movements  if  anything  are 
slightly  less  marked  than  at  6  o'clock.  She  cries  out  at 
times  with  pain  which  it  is  difficult  to  get  her  to  locate 
owing  to  her  semidelirious  condition.  The  slightest  pres- 
sure over  the  right  lumbar  and  iliac  regions  causes  acute 
pain  and  there  are  definite  muscle  rigidity  and  spasm  on  the 
right  side  but  none  on  the  left.  Liver  dulness  still  reaches 
the  costal  margin.  It  is  not  possible  to  test  for  movable 
dulness  in  the  flanks.  She  has  not  vomited.  The  pulse 
volume  is  not  quite  so  good  as  it  was  earlier  in  the  day.  It 
has  continued  practically  120  since  6  o'clock."  Owing  to 
the  variability  of  the  pain,  the  similar  pain  over  the  thigh 
together  with  the  fact  that  her  condition  grew  no  worse,  the 
symptoms  were  considered  to  be  due  to  a  neurotic  condition. 
A  blood  count  made  during  the  day  showed  red  blood  cor- 
puscles 3,292,000,  white  blood  corpuscles  4000,  hemoglobin 
40  per  cent. 

August  17.  Her  condition  decidedly  better  but  she  is 
still  delirious.  Her  temperature  continued  high  (see  chart). 
The  pulse  improved  and  abdominal  tenderness  was  not  nearly 
so  marked.  Her  leucocytes  were  3900  and  hemoglobin  40 
per  cent.  She  developed  a  cough  during  the  next  few  days 
and  a  bed  sore  over  sacrum. 

On  September  2,  the  thirty-second  day  of  her  illness,  her 
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temperature  touched  normal.  From  that  date  \mtil  Sep- 
tember 27  it  was  practically  normal,  showing  an  occasional 
rise  to  99°.  She  seemed  apparently  quite  well,  and  was 
about  to  be  discharged  when  suddenly  on  September  28  her 
temperature  rose  to  103.2°  and  she  had  headache  but  no 
diarrhoea.  She  looked  rather  ill;  her  tongue  was  slightly 
coated,  her  pulse  100  and  not  dicrotic.  The  spleen  was  not 
palpable  and  no  rose  spots  were  seen  on  the  abdomen.  On 
October  3  rose  spots  were  seen  and  the  spleen  was  palpable. 
Blood  cultures  were  taken  again  and  B.  typhosus  was  ob- 
tained in  pure  culture.  The  urine  showed  considerable  albu- 
min and  quantities  of  pus  cells  and  the  diazo-reaction  which 
had  not  been  obtained  since  the  primary  attack  of  fever,  was 
again  positive.  A  blood  count  showed  red  blood  corpuscles 
3,988,000,  white  blood  corpuscles  4600  and  hemoglobin  58 
per  cent.  Her  condition  was  good;  she  suffered  no  pain  and 
on  October  3,  the  si.xty-third  day  of  her  stay  in  hospital  and 
sixth  day  of  her  relapse,  her  temperature  touched  normal. 
It  oscillated  slightly  above  and  below  normal  for  four  days, 
during  all  of  which  time  the  spleen  was  palpable  but  becom- 
ing smaller  every  day.  On  October  8  her  temperature 
sudenly  rose  to  103.7°.  On  October  12  there  was  a  sharp 
intercurrent  rise  and  the  patient  appeared  quite  ill.  Her 
leucocytes  now  rose  to  13,700  and  besides  the  albumin  in 
the  urine,  some  red  cells  were  seen  under  the  microscope. 
She  complained  of  slight  abdominal  pain;  spleen  readily 
palpable.  Her  temperature  continued  between  101.6°  and 
104.5°  until  October  17,  when  it  touched  normal  again. 
From  October  18  to  20  she  was  afebrile.  Her  pulse  was 
slow  and  of  good  volume  and  tension.  October  19  her  spleen 
was  Just  palpable.  From  October  20  to  26  she  had  another 
febrile  period  during  which  rose  spots  appeared  on  the 
abdomen  but  the  spleen  was  not  palpable.  Her  tempera- 
ture was  practically  normal  until  October  31,  when  it  rose 
to  102.5°.  Her  leucocytes,  which  had,  since  the  last  rise, 
fallen  to  7000,  rose  to  14,500.  There  were  no  rose  spots  but 
her  spleen  again  became  palpable.  November  2,  rose  spots 
were  seen  on  abdomen.  Her  temperature  showed  marked  os- 
cillations to  November  4.  She  then  appeared  in  good  condi- 
tion, was  quite  bright.  There  was  considerable  cyanosis  of 
trunk  and  limbs  although  her  temperature  was  normal.  On 
November  7  a  few  fresh  rose  spots  were  seen,  the  spleen, 
however,  was  not  palpable.  There  was  an  irregular  tem- 
perature, at  times  reaching  102.6°,  but  on  November  13, 
with  this  temperature  and  a  rapid  pulse,  there  were  no  fresh 
spots  and  her  spleen  was  not  felt.  On  November  18  her 
temperature  became  normal  and  remained  so  for  11  days. 
She  was  again  apparently  well  and  almost  ready  to  go  home. 
On  November  30,  the  121st  day  of  her  illness  and  64  days 
since  the  first  relapse,  she  complained  of  a  headache.  Her 
temperature  was  100°  at  6  a.  m.,  rising  at  2  p.  m.  to  103.7°. 
She  was  listless  and  apparently  felt  badly.  Her  pulse  was 
140,  rather  small;  spleen  readily  palpable;  no  rose  spots: 
abdomen  natural,  not  tender.  Her  temperature  remained 
elevated  for  60  hours  when  it  became  normal  and  she  passed 


on  to  complete  recovery.     She  was  discharged  December  15 
after  a  residence  in  the  hospital  of  136  days. 

Eelapses  in  typhoid  fever  are  unfortunately  common 
enough  and  vary  greatly  in  different  places  and  in  differ- 
ent years.  Multiple  relapses,  by  which  we  mean  three  or 
more  relapses,  are  however  not  common.  Da  Costa '  men- 
tions in  a  clinical  lecture  that  he  has  seen  two  cases  with 
five  relapses  each,  both  of  whom  recovered.  Jaccoud  and 
Netter  ^  each  report  a  case  with  five  relapses.  No  cases  with 
more  than  five  relapses  could  be  found  in  the  literature. 

Carslaw '  reports  a  case  with  four  distinct  relapses,  lasting 
from  August  10  to  March  6,  when  the  patient  was  discharged 
well.  The  initial  attack  lasted  34  days.  The  patient  was 
very  ill,  had  hemorrhages  from  the  bowels  and  was  in 
extremis.  She  survived  and  her  temperature  fell  by  lysis  and 
was  normal  for  two  days.  It  then  rose  and  she  had  a 
relapse  lasting  23  days.  There  was  an  interval  of  apyrexia 
of  15  days  when  the  temperature  again  rose  and  jjatient 
entered  on  the  second  relapse.  Rose  spots  were  noted  for 
the  first  time.  This  relapse  lasted  22  days  and  was  fol- 
lowed by  normal  temperature  for  10  days.  There  was  a  third 
elevation  lasting  16  days  complicated  with  plegmasia  alba 
doleiis  of  one  leg.  Again  the  temperature  became  normal 
and  remained  so  for  16  days  when  she  had  a  fourth  i-elapse 
lasting  10  days.     Recovery  was  complete. 

Bena,'  in  his  series  of  598  cases  in  Strassburg  from  1873- 
91  and  168  cases  in  Konigsberg  from  1877-87,  found  79 
single  relapses,  13  double  relapses,  6  with  three  relapses  and 
one  (partially  reported  only)  with  five  relapses. 

In  the  Johns  Hopkins  Hospital  Reports,  Vol.  VIII,  p. 
437,  a  protracted  case  with  three  relapses  is  reported.  The 
patient,  a  woman  of  26,  had  a  primary  attack  in  June;  her 
first  relapse  occurred  early  in  September;  her  second  relapse 
early  in  November,  the  onset  being  with  arthritis,  and  her 
case  was  at  first  thought  to  be  one  of  acute  articular  rheu- 
matism; her  third  relapse  consisting  of  a  fever  of  9  days 
without  rose  spots  or  a  palpable  spleen.  Recovery  was 
complete. 

That  the  relapse  is  much  milder  and  less  fatal  than  the 
primary  attack  has  long  been  noted.  A  most  striking  series 
of  figures  is  given  by  Melville.°  He  saw  295  eases  of  typhoid 
fever,  23  or  7.79  per  cent  had  relapse  and  all  the  relapsed 
cases  recovered.  Of  the  295  cases  7  died,  a  mortality  of 
2.38  per  cent. 

There  is  now  considerable  unanimity  of  opinion  as  to 
what  the  terms  "  relapse,"  "  recrudescence  "  and  "  inter- 
current relapse  "  mean.  A  relapse  is  never  caused  by  ex- 
ternal and  exciting  causes  alone,  such  as  sudden  emotion, 
overfeeding,  visits  of  friends,  etc.,  but  it  is  due  to  a  reinfec- 
tion of  the  organism  with  the  typhoid  bacillus.     Shattuck,' 

'Med.  News,  Phila.,  1893,  Ixii,  154-1.56. 

'Quoted  by  Hunt.     Pract.,  Lond.,  1898,  Is,  UBS. 

sLaucet,  Lond.,  1890,  ii,  120-132. 

••  Ueber  Typhus-recidive.   8°  Strassburg,  1893.   Inaug.  Dis. 

6  Brit.  Med.   Jour.,  1901,  i,  9.52-954. 

SBost.  Med.  &  Surg.  J.,  1889,  cxxi,  221-224. 
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spots   or   enlargement   of    the    spleen.     Thus    dividing   the 
illness  into  days  we  have: 

Primary  attack  August  2  to  September  2 31  days. 

Apyrexia     2G  " 

First  relapse  September  28  to  October  3 5  " 

Period  of  practically  normal  temperature 4  " 

Second  relapse  October  7  to  October  17 10  " 

Apyrexia     3  " 

Third  relapse  October  20  to  October  2G 6  " 

Apyrexia 5  " 

First  recrudescence  October  31  to  November  2 2  " 

Apyrexia 9  " 

Second  recrudescence  November  11 1  " 

Apyrexia     19  " 

Third  recrudescence  November  30  to  December  1 .  .    1  " 

Discharged  December  15. 

There  was  a  long  interval  between  the  initial  attack  and 


'  For  large  series  of  statistics  see  Bena.  loc.  cit.  and  R.  Lohse,  Ueber 
das  Recidive  des  Ileotyphus.     Freiburg  i.  Br.  1898. 


ulcers  in  the  ileum  and  enlarged  follicles  in  the  colon;  3 
cases  without  visible  ulceration.  Perforation  occurred  10 
times,  the  ileum  being  perforated  nine  times,  the  sigmoid 
flexure  once.  Of  the  2  cases  of  relapse  both  had  ulcers  in 
the  ileum,  in  one  ease  healing  in  places.  Neither  case  had 
an  ulcer  below  the  ileocecal  valve.  In  other  words,  in  two- 
thirds  of  the  cases  which  died  in  the  primary  attack  an 
ulceration  of  the  colon  was  found.  These  figures  show 
quite  conclusively  that  such  a  theory  as  the  one  advanced 
above  is  inadequate  to  explain  why  relapses  occur. 

Within  the  past  year  a  new  theory  of  the  etiology  of  the 
relapse  in  typhoid  fever  has  been  advanced  by  Durham." 
When  an  animal  dies  with  its  blood  containing  a  quantity 
of  specific  antitoxin  substances  he  considers  that  its  death 
may  have  been  due  to  the  action  of  some  toxin  or  variety 
of  toxin  against  which  no  antitoxin  has  been  manufactured 
in  the  serum.  He  assumes  that  no  infection  is  a  simple 
process  in  which  all  organisms  of  the  same  species  are  iden- 


«  Relapses  in  Typhoid  Fever.     Pract.  Lend.,  18(14,  lii,  184. 
'Jour.  Path,  and  Bact.  vii,  1901,  p.  340. 
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fallen  to  7000,  rose  to  14,500.  There  were  no  rose  spots  but 
her  spleen  again  became  palpable.  November  2,  rose  spots 
were  seen  on  abdomen.  Her  temperature  showed  marked  os- 
cillations to  November  4.  She  then  appeared  in  good  condi- 
tion, was  quite  bright.  There  was  considerable  cyanosis  of 
trunk  and  limbs  although  her  temperature  was  normal.  On 
November  7  a  few  fresh  rose  spots  were  seen,  the  spleen, 
however,  was  not  palpable.  There  was  an  irregular  tem- 
perature, at  times  reaching  103.6°,  but  on  November  13, 
with  this  temperature  and  a  rapid  pulse,  there  were  no  fresh 
spots  and  her  spleen  was  not  felt.  On  November  18  her 
temperature  became  normal  and  remained  so  for  11  days. 
She  was  again  apparently  well  and  almost  ready  to  go  home. 
On  November  30,  the  121st  day  of  her  illness  and  64  days 
since  the  first  relapse,  she  complained  of  a  headache.  Her 
temperature  was  100°  at  6  a.  m.,  rising  at  2  p.  m.  to  103.7°. 
She  was  listless  and  apparently  felt  badly.  Her  pulse  was 
140,  rather  small;  spleen  readily  palpable;  no  rose  spots; 
abdomen  natural,  not  tender.  Her  temperature  remained 
elevated  for  60  hours  when  it  became  normal  and  she  passed 


V.OOC  »yas  ab  ui.^t  luuugiii  Lo  ue  ouB  01  acuic  articuiar  rJieu- 
matism;  her  third  relapse  consisting  of  a  fever  of  9  days 
without  rose  spots  or  a  palpable  spleen.  Recovery  was 
complete. 

That  the  relapse  is  much  milder  and  less  fatal  than  the 
primary  attack  has  long  been  noted.  A  most  striking  series 
of  figures  is  given  by  Melville."  He  saw  295  cases  of  typhoid 
fever,  23  or  7.79  per  cent  had  relapse  and  all  the  relapsed 
cases  recovered.  Of  the  295  cases  7  died,  a  mortality  of 
2.38  per  cent. 

There  is  now  considerable  unanimity  of  opinion  as  to 
what  the  terms  "relapse,"  "recrudescence"  and  "inter- 
current relapse  "  mean.  A  relapse  is  never  caused  by  ex- 
ternal and  exciting  causes  alone,  such  as  sudden  emotion, 
overfeeding,  visits  of  friends,  etc.,  but  it  is  due  to  a  reinfec- 
tion of  the  organism  with  the  typhoid  bacillus.     Shattuck," 

'Med.  News,  Phila.,  1SH3,  Ixii,  154-1.56. 

'Quoted  by  Hunt.     Pract.,  Lond.,  1898,  Ix,  1263. 

3  Lancet,  Lond.,  1890,  ii,  120-123. 

<  Ueber  Typhus-recidive.   8°  Strassburg,  1803.   Inaug.  Dis. 

5  Brit.  Med.  Jour.,  1901,  i,  9.52-954. 

«Bost.  Med.  &  Surg.  J.,  1889,  cxxi,  221-334. 
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spots   or   enlargement   of   the    spleen.     Thus    dividing   the 
illness  into  days  we  have: 

Primary  attack  August  2  to  September  2 31  days. 

Apyrexia     26  " 

First  relapse  September  28  to  October  3 5  '" 

Period  of  practically  normal  temperature 4  " 

Second  relapse  October  7  to  October  17 10  " 

Apyrexia     3  " 

Third  relapse  October  20  to  October  26 6  " 

Apyrexia 5  " 

First  recrudescence  October  31  to  November  2 2  " 

Apyrexia 9  " 

Second  recrudescence  November  11 1  " 

Apyrexia     19  " 

Third  recrudescence  November  30  to  December  1 . .    1  " 

Discharged  December  15. 

There  was  a  long  interval  between  the  initial  attack  and 


'For  large  series  of  statistics  see  Bena.  loc.  cit.  and  R.  I.olise,  Ueber 
das  Recidive  des  Ileotyphus.     Freiburg  i.  Br.  1898. 


ulcers  in  the  ileum  and  enlarged  follicles  in  the  colon;  3 
cases  without  visible  ulceration.  Perforation  occurred  10 
times,  the  ileum  being  perforated  nine  times,  the  sigmoid 
flexure  once.  Of  the  2  cases  of  relapse  both  had  ulcers  in 
the  ileum,  in  one  case  healing  in  places.  Neither  case  had 
an  ulcer  below  the  ileocecal  valve.  In  other  words,  in  two- 
thirds  of  the  cases  which  died  in  the  primary  attack  an 
ulceration  of  the  colon  was  found.  These  figures  show 
quite  conclusively  that  such  a  theory  as  the  one  advanced 
above  is  inadequate  to  explain  why  relapses  occur. 

Within  the  past  year  a  new  theory  of  the  etiology  of  the 
relapse  in  typhoid  fever  has  been  advanced  by  Durham." 
When  an  animal  dies  with  its  blood  containing  a  quantity 
of  specific  antitoxin  substances  he  considers  that  its  death 
may  have  been  due  to  the  action  of  some  toxin  or  variety 
of  toxin  against  which  no  antitoxin  has  been  manufactured 
in  the  serum.  He  assumes  that  no  infection  is  a  simple 
process  in  which  all  organisius  of  the  same  species  are  iden- 


«  Relapses  in  Typhoid  Fever.     Pract.  Lend.,  1804,  lii,  184. 
9  Jour.  Path,  and  Bact.  vii,  1901,  p.  240. 
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luu  iiau,   sim^ti    uie   lasi,  rise, 


fallen  to  7000,  rose  to  14,500.  There  were  no  rose  spots  but 
her  spleen  again  became  palpable.  November  2,  rose  spots 
were  seen  on  abdomen.  Her  temperature  showed  marked  os- 
cillations to  November  4.  She  then  appeared  in  good  condi- 
tion, was  quite  bright.  There  was  considerable  cyanosis  of 
trunk  and  limbs  although  her  temperature  was  normal.  On 
November  7  a  few  fresh  rose  spots  were  seen,  the  spleen, 
however,  was  not  palpable.  There  was  an  irregular  tem- 
perature, at  times  reaching  102.6°,  but  on  November  1.3, 
with  this  temperature  and  a  rapid  pulse,  there  were  no  fresh 
spots  and  her  spleen  was  not  felt.  On  November  18  her 
temperature  became  normal  and  remained  so  for  11  days. 
She  was  again  apparently  well  and  almost  ready  to  go  home. 
On  November  30,  the  121st  day  of  her  illness  and  64  days 
since  the  first  relapse,  she  complained  of  a  headache.  Her 
temperature  was  100°  at  6  a.  m.,  rising  at  2  p.  m.  to  103.7°. 
She  was  listless  and  apparently  felt  badly.  Her  pulse  was 
140,  rather  small;  spleen  readily  palpable;  no  rose  spots; 
abdomen  natural,  not  tender.  Her  temperature  remained 
elevated  for  60  hours  when  it  became  normal  and  she  passed 


uase  was  ni  nrsL  mougm;  xo  oe  one  oi  acute  articular  rheu- 
matism; her  third  relapse  consisting  of  a  fever  of  9  days 
without  rose  spots  or  a  palpable  spleen.  Eecovery  was 
complete. 

That  the  relapse  is  much  milder  and  less  fatal  than  the 
primary  attack  has  long  been  noted.  A  most  striking  series 
of  figures  is  given  by  Melville.'  He  saw  295  cases  of  typhoid 
fever,  23  or  7.79  per  cent  had  relapse  and  all  the  relapsed 
cases  recovered.  Of  the  295  cases  7  died,  a  mortality  of 
2.38  per  cent. 

There  is  now  considerable  unanimity  of  opinion  as  to 
what  the  terms  "  relapse,"  "  recrudescence  "  and  "  inter- 
current relapse  "  mean.  A  relapse  is  never  caused  by  e.^- 
ternal  and  exciting  causes  alone,  such  as  sudden  emotion, 
overfeeding,  visits  of  friends,  etc.,  but  it  is  due  to  a  reinfec- 
tion of  the  organism  with  the  typhoid  bacillus.     Shattuck,' 

'  Med.  News,  Phila.,  1S93,  Ixii,  154-1.56. 

'Quoted  by  Hunt.     Pract.,  Lond.,  1898,  Ix,  263. 

» Lancet,  Lond.,  1890,  ii,  120-122. 

••  LTeber  Typhus-recidive.   8°  Strassburg,  1893.   Inaug.  Dis. 

'Brit.  Med.   Jour.,  1901,  i,  9.52-954. 

"Bost.  Med.  &  Surg.  J.,  1889,  cxxi,  221-224. 
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discussing  relajjses,  says:  "Constipation,  nourishment  un- 
suitable in  kind  or  too  large  in  amount,  the  excitement  of  a 
visit,  or  a  number  of  other  causes  may  produce  a  return  or 
an  exacerbation  {what  we  call  a  recrudescence)  of  fever:  to  pro- 
duce a  relapse  there  must  be  a  re-  or  auto-infection." 

There  are  certain  well-known  features  of  the  relapse 
which  may  be  mentioned.  Chief  of  these  are:  (1)  the 
shorter  course;  (3)  the  milder  character  as  a  rule;  (3)  a  low 
mortality;  (4)  a  more  sudden  rise  of  temperature,  often  reach- 
ing its  maximum  within  48  hours;  (5)  more  often  than  not 
a  rapid  lysis.  The  fever  of  the  relapse  may  be  higher  than 
that  of  the  initial  attack  and  the  patient  may  be  more 
severely  ill.  Whether  the  relapse  which  follows  a  severe 
attack  is  more  severe  or  milder  than  one  following  a  mild 
primary  attack  or  vice  versa  it  seems  impossible  to  say. 
Nor  can  we  predict  from  the  nature  of  the  primary  attack 
whether  or  not  there  will  be  a  relapse.  Eepeated  efforts 
have  been  made  to  collect  statistics  to  show  that  age,  sex, 
race,  time  of  year,  etc.,  have  some  relation  to  relapses  but 
the  variations  in  statistics  only  show  that  no  definite  con- 
clusions can  be  drawn.' 

In  the  case  reported  the  primary  attack  was  severe.  It 
was  thought  at  one  time  that  the  bowel  had  perforated. 
Upon  analyzing  the  various  elevations  in  temperature  it 
seems  probable  that  the  last  three  elevations  were  recru- 
descences rather  than  relapses.  Although  in  the  last  one 
the  spleen  became  palpable,  still  the  transient  elevation  of 
temperature,  its  rapid  fall  and  the  rapid  convalescence  spoke 
against  a  true  relapse.  Also  in  one  of  the  two  short  eleva- 
tions preceding,  there  was  a  palpable  spleen  and  a  leuco- 
cytosis  possibly  due  to  cystitis.  However,  there  was  no 
coating  of  the  tongue  and  the  patient  did  not  seem  ill.  In  the 
recriulescence  commencing  November  11  it  is  probable  that  a 
soft  boiled  egg  given  on  the  afternoon  of  the  10th  was  the 
cause  of  a  transient  rise  of  temperature  without  fresh  rose 
spots  or  enlargement  of  the  spleen.  Thus  dividing  the 
illness  into  days  we  have: 

Primary  attack  August  2  to  September  2 31  days. 

Apyrexia     2G  " 

First  relapse  September  28  to  October  3 5  " 

Period  of  practically  normal  temperature 4  " 

Second  relapse  October  7  to  October  17 10  " 

Apyrexia     3  " 

Third  relapse  October  20  to  October  2G G  " 

Apyrexia 5  " 

First  recrudescence  October  31  to  November  3 3  " 

Apyrexia 9  " 

Second  recrudescence  November  11 1  " 

Apyrexia     19  " 

Third  recrudescence  November  30  to  December  1 . .    1  " 

Discharged  December  15. 

There  was  a  long  interval  between  the  initial  attack  and 


the  first  relapse.  A  short  but  definite  interval  between  the 
first  and  second,  and  second  and  third  relapses  and  in  the 
third  relapse  the  temperature  rose  to  within  .4°  F.  of  the 
highest  temperature  in  the  primary  attack. 

The  question  naturally  arises  why  should  a  typhoid  fever 
patient  have  relapses.  Pneumonia,  scarlet  fever  and  diph- 
theria do  not  act  thus.  This  question  has  attracted  atten- 
tion since  Schultz  in  1831  described  three  true  relapses  in 
55  cases  of  t3^phoid  fever  which  he  thought  to  be  due  to 
overfeeding  or  exposure  to  cold.  The  relapse  has  been 
ascribed  to  one  of  two  conditions,  either  (1)  a  second  new 
infection,  or  (8)  the  result  of  the  products  of  infection  from 
the  first  attack  remaining  in  the  organism. 

In  1894  Stewart '  (H.  M.)  collected  and  analyzed  40  cases 
of  typhoid  fever  dead  in  relapse  on  whom  autopsy  was  per- 
formed. He  found  that  in  34,  85  per  cent,  of  the  cases  the 
large  intestine  contained  recent  ulcers,  while  the  small  intes- 
tine showed  the  presence  of  recently  healed  ulcers.  In  the 
other  15  per  cent  there  were  ulcers  both  in  small  and  large 
intestine.  On  the  contrary,  of  65  cases  dead  in  primary 
attack  48,  or  75  per  cent,  showed  a  healthy  large  intestine 
and  ulceration  in  the  small  intestine.  He  thought  that  in 
the  primary  illness  the  small  intestine  bore  the  brunt  of  the 
attack  while  in  the  relapse  the  large  intestine  chiefly  suf- 
fered. Hence  he  concluded  that  the  relapse  was  due  to  a 
reinfection  of  the  intestine  by  sloughs  derived  from  some 
portion  above. 

The  autopsy  records  of  the  Johns  Hopkins  Hospital  were 
analyzed  with  regard  to  this  point.  68  autopsies  were  found 
to  March  15,  1903,  of  which  2  cases  died  during  a  relapse. 
Of  66  cases  then  there  was  ulceration  in  the  ileum  alone  in 
31  (31.8  per  cent);  in  the  colon  alone  in  1  ease;  ulcers  in 
both  small  and  large  intestine  were  found  in  41  (63.1  per 
cent),  of  which  3  cases  had  very  slight  ulceration  in  the 
ileum  and  extensive  ulceration  in  the  colon;  1  case  with 
ulcers  in  the  ileum  and  enlarged  follicles  in  the  colon;  3 
cases  without  visible  ulceration.  Perforation  occurred  10 
times,  the  ileum  being  perforated  nine  times,  the  sigmoid 
flexure  once.  Of  the  2  eases  of  relapse  both  had  ulcers  in 
the  ileum,  in  one  case  healing  in  places.  Neither  case  had 
an  ulcer  below  the  ileocecal  valve.  In  other  words,  in  two- 
thirds  of  the  cases  which  died  in  the  primary  attack  an 
ulceration  of  the  colon  was  found.  These  figures  show 
quite  conclusively  that  such  a  theory  as  the  one  advanced 
above  is  inadequate  to  explain  why  relapses  occur. 

Within  the  past  year  a  new  theory  of  the  etiology  of  the 
relapse  in  typhoid  fever  has  been  advanced  by  Durham." 
When  an  animal  dies  with  its  blood  containing  a  quantity 
of  specific  antitoxin  substances  he  considers  that  its  death 
may  have  been  due  to  the  action  of  some  toxin  or  variety 
of  toxin  against  which  no  antitoxin  has  been  manufactured 
in  the  serum.  He  assumes  that  no  infection  is  a  simple 
process  in  which  all  organisms  of  the  same  species  are  iden- 


'  For  large  series  of  statistics  see  Bena.  loc.  cit.  and  R.  Lohse,  Ueber 
das  Recidive  des  Ileotyphus.     Freiburg  i.  Br.  1898. 


"Relapses  in  Typboid  Fever.     Pract.  Lond.,  1S«4,  lii,  184. 
9  Jour.  Path,  and  Bad.  vii,  1001,  p.  ^40. 
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tical,  but  an  infection  is  a  complex  phenomenon,  due  to  the 
infection  with  the  varieties  and  subvarieties  of  the  infecting 
agent,  no  one  of  which  being  identical  with  nor  equivalent 
to  any  other  one.  Should  the  groups  be  more  or  less  equiv- 
alent we  should  have  a  normal,  isozymic  infection;  should 
one  or  more  varieties  preponderate  we  should  have  an  abnor- 
mal or  anisozymic  infection.  Each  variety  and  subvariety  is 
then  assumed  to  have  its  corresponding  antibody  formed  in 
the  blood. 

This  is  quite  consistent  with  and  follows  from  the  results 
of  the  recent  work  on  hemolysis  and  bacteriolysis  where 
apparently  there  are  innumerable  antibodies,  everyone  called 
forth  by  its  specific  toxin. 

Durham  says  further  that  probably  a  pure  infection  never 
occurs,  hence  every  infection  consists  of  an  infection  with  a 
number  of  varieties  and  the  sum  of  the  forces  acting  on  the 
organism  calls  forth  a  quantity  of  responses  and  conse- 
quently a  complex  body  is  the  result.  If  the  different  anti- 
bodies are  called  forth  in  sufficient  number  to  take  care 
of  the  toxins  of  the  different  varieties  the  organism  recovers 
from  the  infection  and  no  relapse  occurs.  If,  on  the  other 
hand,  the  varieties  are  remote,  there  will  be  a  preponderance 
of  certain  groups  of  antibodies  which  react  only  with  the 
corresponding  varieties  of  the  infecting  agent.  There  will 
also  be  a  slight  production  of  antibodies  corresponding  to 
the  groups  of  the  bacterium  which  have  been,  so  to  speak, 
overgrown.  If,  now,  these  latter  bacteria  start  to  grow, 
the  organism  will  be  reinfected  as  there  are  no  antitoxins 
in  the  blood  corresponding  to  these  toxins.  As  these 
groups  were  fewer  in  number  and  were  not  so  virulent  as 
the  groups  causing  the  primary  attack,  so  the  relapse  will 
be  both  shorter  and  of  a  milder  character  than  the  initial 
attack. 

That  this  is  not  theory  alone  is  borne  out  by  numerous 
experimental  observations  and  by  analogy.  It  has  been 
proved  that  there  are  differences  in  bacilli  derived  from  the 


same  source  by  testing  them  with  different  sera.'"  Durham 
has  shown  "  also  that  "  not  only  are  there  quantitative  varia- 
tions in  the  amount  of  protective  antibodies  in  the  sera 
taken  from  typhoid  fever  convalescents,  but  also  that  there 
are  apparently  qualitative  differences  as  well."  These  dif- 
ferences in  the  bacilli  derived  from  the  same  source  are  too 
subtle  to  be  shown  in  cultural  media.  It  is  only  by  their 
serum  reactions  that  these  differences  can  be  made  out  and 
studied. 

Again,  we  have  a  familiar  example  of  variety  in  the  be- 
havior of  the  streptococcus.  At  one  time  erysipelas,  at  an- 
other time  deep  cellulitis,  again  rapid  general  infection  and 
death  may  develop  while  culturally  no  differences  can  be 
shown  in  the  cocci  present.  It  has  been  repeatedly  proved 
that  every  one  of  the  numerous  known  varieties  of  strepto- 
cocci has  its  own  protective  serum.  Hence  the  divergent 
results  obtained  by  those  who  have  used  antistreptococcic 
serum  on  patients  infected  with  the  coccus.  The  serum 
that  would  cure  one  patient  would  have  no  effect  on  another 
suffering  from  an  infection  due  to  a  different  variety. 

It  would  seem  therefore  that  Durham  has  sufficient 
grounds  on  which  to  base  his  hypothesis.  The  theory  is 
more  adequate  than  any  yet  advanced  and  as  a  working  basis 
it  suffices.  On  this  theory  multiple  relapses  can  also  quite 
readily  be  explained.  For  if  every  infection  is  complex, 
several  groups  of  the  infecting  agent  may  cause  the  primary 
attack,  several  other  groups  the  first  relapse,  several  other 
non-identical  groups  the  second  relapse  and  so  on.  And 
the  patient  is  liable  to  a  reinfection  as  long  as  there  are 
groups  of  the  bacterium  to  counteract  the  toxic  action  of 
which  no  antitoxins  have  been  formed  in  the  blood  or  other 
tissues.  It  remains  now  for  cumulative  evidence  to  estab- 
lish whether  or  not  it  is  a  pure  hj'pothesis. 

March  28,  1902. 


'"  Pfeiffer  and  Kohl,   Zeitschr.   f.  Hyg.   u.   Infectious  krank.,  Leipzig,. 
1886,  Bd.  xxi,  S.  203.     Quoted  by  Durham. 
"Jour.  Path,  and  Bact.,  1!S97,  iv. 


THE  CLINICAL  VALUE  OF  OLIVER'S  HAEMOCYTOMETER.' 

By  Walter  Batjmgahten,  A.  B.,  M.  D. 


{From  the  Clinical  Laboratory  of  the  Johns  Hopkins  Uni, 


it'J-) 


The  object  of  this  report  is  to  call  attention  to  certain 
sources  of  error  in  Oliver's  haemocytometer,  which  indicate 
that  it  may  be  well  to  accept  with  some  reserve  the  opinion 
that  the  instrument  is  satisfactory  and  accurate  for  esti- 
mating the  number  of  red  blood  corpuscles  in  disease. 

The  construction  of  this  instrument  is  based  upon  tlie  fact 
that  when  a  flame  is  viewed  through  a  glass  tube,  it  appears 
as  a  bright  transverse  line  consisting  of  numerous  small 
images  of  itself.     When  the  tube  so  used  is  filled  with  a 

'Oliver,  G.,  British  Med.  J.,  i,  p.  1493,  1896. 


fluid  containing  small  particles  in  suspension,  as  for  instance,, 
red  blood  corpuscles,  the  interference  with  the  transmission 
of  light  produced  by  them  obliterates  the  line  of  images-- 
until  a  certain  dilution  of  the  mixture  is  reached.  Oliver 
found  that,  using  a  tube  of  definite  dimensions,  a  constant 
quantity  of  normal  blood,  and  a  definite  diluting  fluid,  the 
point  at  which  the  line  of  images  appeared  could  be  deter- 
mined within  less  than  1  per  cent,  and  that  the  same  was. 
true  for  all  variations  in  the  number  of  corpuscles  within 
normal  limits.    Taking  5,000,000  corpuscles  as  100  per  cent,. 
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the  tube  was  then  graduated  uniformly  from  this  point  to 
the  bottom,  which  was  taken  as  zero. 

Oliver  himself  suggests  the  instrument  as  useful  only  in 
determining  the  number  of  red  blood  corpuscles  in  normal 
blood,  and  as  applicable  to  physiological  investigations 
rather  than  to  clinical  work  in  general.  From  the  stand- 
jjoint  of  the  clinician  he  classes  it  with  the  haematocrit  as  a 
volumetric  method,  with  which  it  shares  the  errors  due  to 
variations  in  the  size  of  the  corpuscle.  In  spite  of  the 
limitations  so  set  upon  it  by  Oliver,  the  instrument  has 
been  introduced  into  clinical  work  by  others "  with  results 
which  are  alleged  to  agree  very  closely  with  actual  enu- 
merations by  the  Thoma-Zeiss  instrument. 

On  putting  the  instrument  to  practical  use  in  the  clinical 
laboratory,  Oliver's  opinion  as  to  its  inadequacy  in  the 
anaemias  was  borne  out,  namely,  that,  compared  to  the 
Thoma-Zeiss  count,  its  results  varied  as  much  as  20  to  30 
per  cent  and  more  (both  too  high  and  too  low).  At  Dr. 
Emerson's  suggestion,  and  with  his  aid,  the  influence  of 
certain  elements  of  error  entering  into  the  determination 
was  investigated. 

In  addition  to  the  error  due  to  variation  in  the  size  of 
the  red  corpuscles,  an  error  is  undoubtedly  introduced  by 
the  coagulation  of  the  proteids  of  the  blood  plasma  by  the 
mercuric  chloride  of  Haj'em's  solution,  which  is  used  as 
the  diluting  fluid.  Oliver  minimizes  this,  and  states  that 
as  much  as  50  cmm.  of  serum,  or  five  times  as  much  as 
the  blood-gathering  pipette  of  the  instrument  contains,  pro- 
duces "  the  merest  haze  "  when  diluted  to  the  20  per  cent 
mark.  A  repetition  of  this  experiment  gives  in  our  hands 
a  very  different  result,  namely,  a  dense  white  coagulum  is 
immediately  formed,  which  interferes  with  the  appearance 
of  the  reading  until  the  dilution  is  carried  to  the  53  per 
cent  mark. 

Following  this  out,  a  single  pipetteful  of  serum  was  sub- 
stituted for  the  larger  quantity.  A  series  of  observations 
so  carried  out  demonstrated  that  a  dilution  with  Hayem's 
fluid  up  to  the  11  per  cent  mark  was  necessary  to  obtain 
a  reading.  This  shows  clearly  that  the  coagulation  of  the 
serum  causes  an  opacity  which  will  be  denser  the  smaller 
the  dilution  is,  and  will  tend  to  disappear  as  the  dilution 
is  increased.  The  question  arises,  will  this  opacity  increase 
the  reading  of  the  instrument  above  the  point  to  which 
the  corpuscles  themselves  would  bring  it. 

In  determining  this  question,  mixtures  of  a  normal  blood 
(containing  about  5,000,000  corpuscles  per  cmm.)  and  a 
freshly  separated  serum  from  human  blood  were  made  by 
drawing  into  the  blood-gathering  pipette  varying  propor- 
tions of  blood  and  serum.  Of  three  such  mixtures,  the  first 
contained  20  per  cent  blood  and  80  per  cent  serum,  in  which 
the  reading  should  theoretically  be  obtained  at  the  20  per 
cent  mark,  representing  1,000,000  cells  per  cmm.;  the  sec- 
ond contained  40  per  cent  blood  and  60  per  cent  serum,  and 


5  Cabot,  Clinical  Examination  of  tlie  Blood,  Fourth  edition,  1901,  p.  30. 


should  be  readable  at  the  40  per  cent  mark;  the  third  con- 
tained 60  per  cent  blood  and  -40  per  cent  serum,  and  should 
read  at  the  60  per  cent  mark.  The  readings,  however,  were 
in  the  first  mixture  7  per  cent  too  high,  corresponding  to 
an  error  of  350,000  cells;  in  the  second  mixture  5  per  cent, 
or  250,000  cells  too  high;  while  in  the  third  mixture  the 
error  had  practically  vanished.  This  demonstrates  that  the 
coagulation  of  the  proteids  of  the  blood  increases  to  some 
degree  the  extent  to  which  the  dilution  must  be  carried 
to  obtain  the  appearance  of  the  transverse  line  of  light, 
and  that  it  forms  a  jDOsitive  error. 

In  addition  to  the  effect  of  the  coagulation  of  the  plasma, 
there  is  still  another  source  of  error,  as  Oliver  has  pointed 
out,  namely,  the  variation  in  the  size  of  the  corpuscles. 
For  example,  even  though  the  number  of  corpuscles  be  con- 
stant, the  larger  the  corpuscles  the  greater  will  be  the  intei-- 
ference  with  the  light,  and  the  higher  the  readings  obtained. 
Since  the  form  of  the  corpuscles  is  such  that  changes  in  vol- 
ume are  due  almost  entirely  to  changes  in  area,  and  since  the 
area  varies  with  the  square  of  the  diameter  of  the  corpuscle, 
the  latter  may  be  taken  as  an  index  of  the  changes  in  vol- 
ume, and  may  be  made  the  basis  for  calculation. 

These  two  corrections,  applied  to  actual  cases,  bring  the 
error  in  the  Oliver  count,  in  most  cases,  within  the  limits 
of  error  of  the  Thoma-Zeiss  instrument,  taking  this  error 
at  200,000  cells.  That  the  total  correction  is  not  more  com- 
TjAete  is  probably  to  be  ascribed  to  the  fact  that  the  graduat- 
ing of  the  pipette  used  for  the  determination  of  the  error 
arising  from  coagulation  of  the  plasma,  was  crude;  and  it 
follows  that  the  figures  obtained  by  it  are  not  perfectly 
accurate. 

To  illustrate  the  results  obtained  by  Oliver's  instrument, 
the  following  cases  may  be  cited.  The  figures  presented  in 
the  first  two  cases  may  be  regarded  as  of  more  than  ordi- 
nary value,  as  they  are  the  results  obtained  from  indepen- 
dent observations  taken  at  the  same  time  by  a  number  of 
individuals;  furthermore,  they  vary  from  the  actual  count 
within  the  limits  of  error  of  the  Thoma-Zeiss  counter. 


TABLE   I. 

Oliver. 

Thoma-Zeiss. 

Difference 

Xormal  Cane, 

Count. 

5, . 5.50,000 - 

'' 

218,000 

.5,  .500, 000 

168,000 

.5,  .550,000 

218,000 

.5,  .500,000 
.5,475,000 

' 

5,332,000 

- 

168,000 
143,000 

5,150,000 
5,200,000 

. 

—182,000 
—  132,000 

Pernicious  Anaemia. 

Count  I. 

3,900,000  "1 
3,675,000    ! 
2,850,000   f 
2,850,000  J 

1,72.5,000 

r 

2,175,000 
1,9.50,000 
1,125,000 
1,12.5,000 

Count  II. 

2,800,000  ~ 
2,900,000 
2,750,000 
2,775,000 

[ 

1,250,000 

- 

1,544,000 
1,644,000 
1,494,000 
1,519,000 
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Oliver. 

Thoma-Zeiss. 

Diflference. 

Secondary  Anaemia. 

Count. 

Case      I.     3,0.50,000 

II.     3,050,000 

"      III.      1,6.50,000 

3,600,000 
3,918,000 
2,130,000 

—550,000 
—868,000 
—470,000 

In  a  normal  case  with  a  Thoma-Zeiss  count  of  5,332,000 
cells,  observations  were  made  with  Oliver's  haemocytometer 
by  seven  individuals,  which  varied  from  5,150,000  to 
5,550,000,  differing  from  the  count  by  from  133,000  to 
218,000  cells.  A  case  of  pernicious  anaemia  with  a  count 
of  1,725,000  cells,  gave  results  in  the  hands  of  four  indi- 
viduals varying  from  2,850,000  to  3,900,000,  a  positive  dif- 
ference of  from  1,125,000  to  2,175,000.  The  same  case  a 
number  of  days  later  gave  a  second  count  of  1,256,000 
cells,  while  Oliver's  instrument  read  from  2,750,000  to 
2,900,000,  an  excess  of  1,494,000  to  1,644,000.  In  the  sec- 
ondary anaemias  Oliver's  instrument  gives  results  much 
below  the  count,  as  the  three  cases  in  the  table  demon- 
strate, namely,  a  deficit  ranging  from  470,000  to  868,000 
cells. 

The  correction  for  tlie  two  errors  has  been  made  by  sub- 
tracting from  the  result  given  by  Oliver's  instrument  the 
error  due  to  coagulation  of  the  plasma  at  the  reading  in 
a  given  case,  and  then  dividing  the  result  by  the  factor  rep- 
resenting the  ratio  of  the  square  of  the  measured  diameter 
of  the  corpuscles  to  the  square  of  the  diameter  of  the 
normal  corpuscle,  that  is,  of  7.5a.  Working  out  the  first 
corrected  case  (pernicious  anaemia)  in  this  way  (see  Table 
II),  the  error  due  to  plasma  is  330,000,  which,  subtracted 
from  the  Oliver  reading  (1,150,000)  leaves  820,000.  The 
average  measured  diameter  of  the  red  corpuscles  was  8.7/^. 


TABLE  II. 

Corrected  Read 

ngs. 

Oliver.         Thoma-Zeiss 

Count. 
Pernicious  Anaemia. 

Difference. 

of 

Diameter 

Corpuscles. 

Corrected 
TUfferencc. 

1,150,000              798,000 

+  352,000 

8.7^ 

—186,100 

Secondary  Anaemia. 

3,050,000          3,918,000 
1,650,000           2,120,000 

—868,000 
—470,000 

6.8/i 

— 198,.500 
—412,000 

that 


8.r 


corrected  readin 


'•] 


the  ratio  becomes  ~-^,  giving  the  factor  1.34. 
Completing  the  correction,  820,000  divided  by  this  factor 
gives  611,900  red  blood  corpuscles, 

r8^=_  820,000 

L7  5^  X 

1.34.T  =  820,000        =  611,900, 
still  leaving  a  difference  of  186,100. 

From  the  figures  thus  offered  it  may  be  seen  that  in  the 
anaemias  Oliver's  haemocytometer  gives  very  inaccurate 
results.  The  result  is  open  to  question  in  cases  givino- 
actual  counts  even  as  high  as  four  million  (3,918,000),  so 
that  this  may  be  regarded  as  the  lower  limit  of  accuracy. 
Since  readings  above  this  point  do  not  convey  information 
of  great  consequence  to  the  clinician,  it  may  be  concluded 
that  Oliver's  haemocytometer  has  very  slight  value  in  clin- 
ical work. 


THE   BOYLSTON   PRIZE. 

Robert  L.  Randolph,  M.  D.,  Assistant  Ophthalmic  and 
Aural  Surgeon  to  the  Johns  Hopkins  Hospital,  and  Asso- 
ciate Professor  of  Ophthalmology  and  Otology  in  the  Johns 
Hopkins  Medical  School,  has  recently  received  the  Boylston 
Prize  for  a  paper  entitled:  The  Role  of  the  Toxins  in 
Inflammations  of  the  Eye.     An  Experimental  Study. 


NOTES  o:n^  new  books. 

Atlas  and  Eintome  of  Otolog}'.  By  Gtjstav  Bkuhl,  M.  D.,  of 
Berlin,  with  the  collaboration  of  Pbof.  Adam  Politzer  of 
Vienna.  Edited,  with  additions,  by  S.  MacCuen  SinTH,  M.  D., 
Clinical  Profe.ssor  of  Otology,  Jefferson  Medical  College, 
Philadelphia.  With  244  colored  figures  on  39  lithographic 
plates,  99  text  illustrations,  and  292  pages  of  text.  Cloth 
$3.00  net.  (Philadelphia  and  London:  W.  B.  Saunders  d  Cu., 
l'J02.) 

The  latest  and  bj'  no  means  the  least  valuable  of  the  excel- 
lent series  published  by  Saunders,  this  volume  will  receive  a 
particularly  cordial  greeting  because  of  the  scarcity  of  otologic 
atlases.  Those  responsible  for  its  appearance,  however,  have 
not  depended  upon  this  point  to  secure  its  appreciation,  but 
have  issued  a  work  which  commands  the  highest  praise  of 
those  interested  in  the  study  or  the  teaching  of  otology.  A 
well  chosen  illustration  is  valuable  in  the  teaching  of  any 
subject  and  especially  when  dealing  with  anatomy  does  a  clear 
and  succinct  demonstration  enable  the  student  to  quickly 
comprehend  the  subject.  A  collection  of  illustrations  such  as 
lies  before  us  is  of  great  value  also  to  the  careful  surgeon 
who  iinds  it  necessary  to  frequently  refresh  his  memory  of 
topographical  anatomj'.  The  temporal  bone  is  by  all  odds 
the  most  diflficult  one  in  the  human  body  to  gain  a  complete 
and  masterful  knowledge  of,  and  its  variations  in  form  and 
construction  are  so  nearly  innumerable  as  to  require  contin- 
uous study  and  constant  watchfulness  on  the  part  of  the 
operator. 

Dr.  Bruhl  appears  to  have  had  the  privilege  of  choosing 
specimens  ad  libitum  from  Prof.  Politzer's  magnificent  collec- 
tion and  he  is  certainly  to  be  congratulated  upon  the  excellent 
judgment  displayed  in  his  selections.  The  lithographic  work 
has  been  most  admirablj'  performed  and  one  can  scarcely  con- 
ceive any  improvement  upon  it.  The  text  descriptive  of  the 
figures  is  well  arranged  to  bring  out  every  point  of  importance 
in  the  illustration  and  render  the  whole  perfectly  clear.  It  is 
hardly  necessarj'  to  speak  of  any  plates  in  particular,  they  are 
all  good,  but  those  illustrating  pathological  conditions  of  the 
middle  ear  and  its  adjoining  structures  are  perhaps  the  most 
important  and  the  best  prepared. 

The  second  half  of  the  book  is  a  condensed  treatise  on 
diseases  of  the  ear,  intended  esjiecially  for  the  student,  and 
the  author  has  succeeded  marvelously  well  in  compressing  a 
comprehensive  knowledge  of  his  subject  into  the  smallest 
space.  In  the  main  we  agree  with  the  opinions  expressed  and 
the  advice  given.  A  few  minor  mistakes  appear,  mostly  mis- 
prints, as  for  instance,  on  page  67  the  range  of  audition  is 
given  as  from  16,000  to  50,000,  when  it  was  probably  meant  to 
state  that  the  lower  tone  limit  was  16;  on  page  70  the  state- 
ment that  "  childhood  and  work  in  the  open  air  predispose  to 
inflammatory  disease  of  the  internal  ear  "  should  refer  to  the 
middle  ear;  and,  on  page  122,  brain  abscess  is  probably  meant 
where  the  mortality  of  suppurative  otitis  media  through 
"  brain  tumors "  is  spoken  of.  We  cannot  agree  with  the 
author  in  the  limitations  placed  upon  the  use  of  the  Eustachian 
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catheter.  Personally,  we  incline  to  reverse  his  rule  and  use 
catheterization  in  preference  to  Politzerization  whenever  pos- 
sible;  the  method  is  cleaner  and  the  results  more  accurate. 

We  are  very  much  gratified  to  note  the  endorsement  g-iven 
to  the  emplojTnent  of  formaldehyde  in  the  treatment  of  suppu- 
rative otitis.  Since  reporting  our  own  work  with  this  agent 
we  have  continued  to  emi^loy  it  in  the  majority  of  both  acute 
and  chronic  cases  with  increasing  satisfaction.  Considerable 
space  is  devoted  to  the  surgical  treatment  of  diseases  of  the 
ear,  especially  for  the  cure  of  chronic  suppurative  conditions, 
all  of  which  we  heartily  endorse.  The  importance  of  removing 
such  foci  of  danger  and  thus  avoiding  the  possibility  of  intra- 
cranial complications  is  well  set  forth,  the  indications  for 
operation  are  pointed  out  and  the  methods  of  operating  clearl}- 
described. 

H.  O.  E. 

Atlas   and   Epitome  of  Special   Pathologic   Histology.     Vol.   II. 
By  DoCEXT  Dr.   Hermaxx  Dtrck.   Assistant   in  the   Patho- 
logic   Institute    in    Munich.     Authorized    translation    from 
the  German.     Edited  by  Ludvig  Hektoex,  M.  D.     With  123 
illustrations    on    60   lithographic    plates.     (Philadelphia    ami 
London :  W.  B.  Saunders  d  Co.,  1901.) 
No  adverse  criticism  of  this  book  seems  to  be  justified.     It 
is   a   compact   book,   well   printed   on   good   paper   and   full   of 
colored  illustrations  which  are  really  illustrative  of  the  lesions 
they  are  intended  to  represent.     These  illustrations  are  drawn 
with  care  and  clearness  such  as  to  make  them  immeasurably 
superior  to  the  pictures  in  some  of  our  recent  American  pub- 
lications.    The  text  is  in  places  very  concise   and  inadequate 
hut  for  the  great  part  it  is  written  in  a  clear,  fluent,  literary 
style   %vhich   leaves    the    student    with    a    definite    idea    of    the 
changes  described  and  with  energy  to  read  more. 

As  the  title  indicates,  the  scope  of  the  work  is  limited  to 
the  description  of  histological  changes,  but  notwithstanding 
this  fact  it  forms  a  book  which  ought  to  rank  in  the  estima- 
tion of  the  student  at  least  as  high  as  any  text-book  of 
pathology  published  in  English. 

An  American  Text-Book  of  Pathology.  Edited  by  Ltjdvig 
Hektoen,  M.  D.,  Professor  of  Pathology,  Rush  Medical  Col- 
lege, Chicago;  and  David  Eiesman,  M.  D.,  Professor  of  Clin- 
ical Medicine,  Philadelphia  Polyclinic.  8vo.  volume  of 
1245  pages  and  443  illustrations.  Cloth,  $7.50  net.  (Phila- 
delphia, and  London:  W.  B.  Saunders  d  Co.,  1001.) 

It  is  of  coiirse  to  be  expected  that  a  large  volume  treating 
of  Pathology  in  general,  and  written  in  chapters  by  a  number 
of  different  men,  would  be  very  uneven  in  its  value  from 
chapter  to  chapter.  This  general  statement  is  well  borne  out 
in  the  book  before  us.  It  is  divided  into  two  parts,  in  the  first 
of  which  several  chapters  treat  of  general  pathology  while  in 
the  second  many  more  chapters  treat  of  special  pathology. 
It  is-  impossible  to  enter  into  a  detailed  criticism  of  the  work. 
The  introduction  is  in  the  form  of  a  general  discussion  of 
health  and  disease  and  touches  on  most  of  the  fundamental 
principles  of  biology,  concluding  \vith  some  general  advice  to 
the  student.  Its  lofty  tone  is  in  rather  marked  contrast  with 
the  rest  of  the  book,  many  chapters  of  which  seem  to  have 
been  ^vritten  in  a  perfunctory  waj',  subjects  being  treated  as 
if  merely  in  fulfilment  of  the  contract. 

The  chapters  on  general  morbid  processes,  the  osseous  sys- 
tem, and  the  ductless  glands  are  uniformly  scholarly  and  are 
gracefully  written.  The  difficult  subject  of  tumors  in  general 
is  treated  in  a  thorough  and  comprehensive  way  and  the  rela- 
tive values  of  the  various  theories  with  regard  to  them  are 
carefully  weighed.     Objection  may  be  raised  to  the  use  of  the 


name  placentoma  to  describe  those  tumors  to  which  so  many 
names  have  been  applied. 

Teratology  is  presented  clearly  and  in  an  interesting  way, 
although  it  seems  that  the  use  of  the  terms  genus  and  species 
in  classifying  various  malformations  is  by  no  means  justified 
since  they  are  not  in  any  way  analogous  to  genera  and  species 
as  the  terms  are  ordinarily  used.  The  illustrations  in  this 
chapter  are  good. 

The  discussion  of  leukcemia  and  Hodgkin's  disease  is  very 
unsatisfactory  and  will  probably  be  influenced  in  another  edition 
of  the  book  by  the  more  recent  literature. 

The  chapter  on  the  digestive  system  is  distinctly  below  the 
standard  maintained  in  some  other  parts  of  the  book.  It 
seems  to  be  based  on  a  rather  limited  acquaintance  with  the 
literature — the  Montreal  Medical  Journal  seeming  to  be  the 
principal  source  of  information — but  in  spite  of  this,  wide 
generalizations  and  classifications  of  the  most  unstable  type  are 
introduced.  In  places  the  author  is  also  rather  obscure  as,  for 
example,  when  he  says  that  the  omentum  "  being  a  variable 
organ  at  least  almost  absent,  was  looked  upon  as  of  compara- 
tively little  use."  He  then  describes  it  as  a  '"  sort  of  nervous 
heart  in  the  abdominal  cavitj-  which  keeps  up  an  imperfect 
form  of  circulation,"  and  further  leans  to  the  idea  that  it  is 
"  useful  to  preserve  the  innate  heat  of  the  body." 

The  illustrations  throughout  the  book  are  wretched — espe- 
cially is  this  true  of  the  colored  drawings  and  many  of  the  zinc 
plate  reproductions,  from  which  absolutely  no  idea  of  the  real 
appearance  of  the  lesions  is  obtained.  The  colored  drawings 
for  example  on  pp.  796,  866,  933,  947  are  completely  valueless. 
Photographs  of  gross  specimens  where  they  are  used  are  of 
course  good  and  there  are  many  fairly  good  cuts  copied  from 
other  works.  The  book  is  marred  throughout  by  the  grotesque 
spelling  which  has  recently  been  affected  by  certain  non- 
literary  American  medical  publishers. 

On  the  whole,  although  there  are  many  good  chapters,  some 
being  really  admirable,  it  seems  a  pity  that  %vith  such  an 
expenditure  of  energy  the  book  has  not  made  any  real  advance 
over  others  already  on  the  market. 

Outlines  of  Physiology.  By  Edwakd  Groves  Jones,  M.  D.,  Lec- 
turer on  Physical  Diagnosis  in  the  Atlanta  College  of 
Physicians  and  Surgeons,  and  Professor  of  Physiology  in 
the  Dental  Department  of  the  same.  With  107  illustrations. 
12mo.,  400  pages.  Price,  $1.50  net.  (Published  hy  P.  Blakia- 
ton's  Son  &  Co.,  1012  Walnut  St.,  Philadelphia.) 

"  This  volume  has  been  prepared  with  the  view  of  presenting 
in  as  convenient  form  as  possible  the  essential  facts  of  modern 
physiology  as  related  to  the  practice  of  medicine.  In  the 
execution  of  this  purpose  brevity  has  been  made  a  prime  con- 
sideration." 

The  four  hundred  pages  of  subject  matter  are  divided  into 
eleven  chapters.  Many  of  these  are  quite  good.  This  applies 
especially  to  the  chapters  dealing  with  the  cell  (written  by 
Dr.  Frank  K.  Bolaud)  and  with  nutrition.  Occasional  misstate- 
ments occur  in  these  chapters  but  thej'  fade  into  insignificance 
when  compared  with  those  that  occur  in  some  of  the  other 
chapters,  especially  those  dealing  with  the  chemical  composi- 
tion of  the  animal  body  and  the  senses.  The  author's  attempt 
to  bring  the  terminology  of  chemistry  taught  hy  our  grand- 
fathers into  relation  with  modern  chemical  terms  is  probably 
the  weakest  feature  of  the  work. 

It  is  difficult  to  discover  the  place  this  book  is  to  occupy. 
So  far  as  brevity,  "  the  prime  consideration,"  is  concerned  we 
have  already  several  text-books  of  physiology  much  more  con- 
densed than  this  four  hundred  page  volume.  And  few  of  these 
brief  text-books   can  boast  of  the  inaccuracies  that  stud  the 
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pages  of  the  volume  under  consideration.  It  is  to  be  hoped 
that  a  rerision  of  the  book  will  soon  be  undertaken,  for  it 
would  give  the  author  an  opportunity  of  culling  out  the  errors 
and  of  bringing  the  chemistry  abreast  of  the  times.  This 
would  make  the  book  of  greater  value  to  the  class  of  students 
for  whom  it   evidently  is  intended. 

A  Practical  Guide  to  the  Administration  of  Anesthetics.  By 
E.  J.  Probyn-Willlaiis,  M.  D.,  Senior  Anesthetist  and 
Instructor  in  Anesthetics  at  the  London  Hospital.  (Lniidoii, 
Neic  York  and  Bomhay:  Longmans,  Green  d  Co.,  1901.) 

This  handy  book  of  200  pages  is  indeed  all  that  its  author 
intended  it  to  be.  It  is  well  arranged,  containing  chapters  on 
the  "  General  Consideration  of  the  Administration  of  an  Anes- 
thetic," "  Difficulties  and  Dangers  of  Anesthesia,"  "  Choice  of 
the  Anesthetic,"  and  separate  chapters  devoted  to  nitrous 
oxide,  ether,  chloroform,  and  the  mixtures,  and  on  local  anes- 
thesia. 

The  chapter  on  ether  is  especially  commendable,  giving  as 
it  does  all  the  main  features  of  ether  narcosis  and  the  various 
phenomena  that  are  likely  to  present  themselves.  We  agree 
with  the  author  in  the  stand  he  takes  against  the  "  open " 
method  of  administration  as  compared  vsdth  the  closed  system, 
although  we  must  confess  that  our  experience  with  the  latter 
method  has  been  somewhat  limited. 

Nitrous  oxide  is  fully  considered  but  not  given  as  wide  a 
scope  as  we  think  possible.  The  writer  does  not  tell  us  of  its 
use  along  with  air  in  prolonged  and  occasionally  in  even  major 
operations.  We  think  that  this  combination  will  become  more 
popular  and  will  be  used  more  extensively  in  the  longer  surgi- 
cal procedures,  especially  in  very  weak  and  ill  patients  with 
whom  the  strain  of  ether  narcosis  or  the  possible  dangers  of 
chloroform  are  to  be  avoided. 

We  regret  that  ethyl-bromide  and  chloride  have  not  been 
mentioned  as  general  anesthetics — not  that  we  sanction  their 
employment  but  that  a  few  words  on  the  author's  experience 
with  their  use  would  be  appreciated. 

Considered  as  a  whole,  the  book  is  clearly  and  concisely 
written  and  gives  the  reader  as  definite  conceptions  of  the 
subject  as  reading  matter  can.  It  certainly  must  prove  invalu- 
able to  students  as  it  supplies  "  all  the  essential  points  in  as 
small  a  form  as  possible."  Maurice  Rubel. 

Directions  for  Class  Work  in  Practical  Physiology,  Elementary 
Physiology  of  Muscle  and  Nerve  and  of  the  Vascular  and 
Nervous  Systems.  By  E.  A.  Schafer,  LL.  D.,  P.  R.  S..  Pro- 
fessor of  Physiology  in  the  University  of  Edinburgh;  for- 
merly Jodrell  Professor  of  Physiology  in  University  Col- 
lege, London.  With  diagrams.  (New  York,  London  and 
Bomhay:  Lamjmans,  Green  &  Co.,  1901.) 

This  little  book  of  seventy-five  pages  contains  directions 
which  are  "  based  upon  an  experience  of  manj'  years  in  Univer- 
sity College,  London,"  and  which  have  been  "  printed  for  the 
convenience  of  "  Prof.  Schiifer's  "  Edinburgh  students." 

As  is  usually  the  case  with  most  laboratory  manuals  in 
physiology,  this  book  deals  almost  exclusively  with  the  physiol- 
ogy of  muscle  and  nerve.  The  physiology  of  the  vascular  and 
nervous  systems,  the  only  other  subjects  considered,  occupy 
but  one-fifth  of  the  book.  However,  the  subject  is  handled 
with  such  simplicity  and  clearness  as  to  make  it  quite  certain 


that  students  will  find  it  of  considerable  assistance  to  them 
in  laboratory  work.  The  most  important  features  are  the 
rough  and  ready  character  of  the  apparatus  described,  the 
lucidity  of  the  numerous  diagrams  and  the  good  judgment  dis- 
played in  the  choice  of  the  experiments.  These  points  may 
make  the  book  of  aid  to  teachers  of  iihysiologj'  in  planning 
laboratory  courses. 
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TRANSACTIONS  OF  THE  HARFORD  MEDICAL  SOCIETY,  1797-8.^ 

By  Eugexk  F.  Cordeli,  M.  D. 


Packanl,  in  his  recent  History  of  Medicine  in  tlie  United 
States,  says  that  up  to  the  year  1800,  but  17  medical  socie- 
ties had  been  instituted  in  this  country.  In  his  list  I  find 
no  mention  of  two  that  existed  in  Maryland  in  the  ISth 
century,  viz.:  the  Baltimore  Medical  Society  of  1788-90 
and  the  Harford  Medical  Society,  founded  in  K97.  I  have 
the  pleasure  of  exhibiting  to  you  a  MS.  vohnne  of  Trans- 
actions of  the  latter,  the  property  of  the  Medical  and  Chi- 
rurgieal  Faculty  of  Maryland.  It  comprises  319  pages 
quarto,  consisting  of  papers  read  by  the  members-  from 
April  1,  1797,  to  February  17,  1798,  inclusive. 

The  society  consisted  of  John  Archer,  M.  B.,  and  his 
pupils  at  "  Medical  Hall,""  his  country-seat  in  Harford 
County,  and  its  object  was  "  mutual  improvement  by  the 
perpetuation  of  important  facts  and  the  encouragement  of 
well-regulated  disputes." 

In  the  preface,  written  by  lioborl  Harris  Archer,  who 
seems  to  have  beon  the  leading  spirit  of  the  •'  confedera- 
tion," bearing  date  March  28,  1798,  we  are  informed  that 
one  of  the  early  regulations  forbade  the  reading  of  its  papers 
out  of  the  meetings;  but  it  being  found  "that  many  cases 
were  brot  forward  which  were  not  only  new  but  from  which 

>  Read  before  tlie  Johns  Hopkins  Hospital  Historical   Club,    March    HI, 


some  useful  practical  inference  might  bo  drawn,""  this  idea 
was  abandoned,  ''  the  pleasure  which  arises  from  doing 
good  taking  the  place  of  modesty  and  diffidence,  *  *  * 
lion  sihi  sed  toti  becoming  a  favorite  maxim  "  of  the  members. 
The  preface  concludes:  "  If  the  reader  should  obtain  no  im- 
])rovement  from  a  perusal  of  the  succeeding  pages,  it  is 
hoped  the  disappointment  will  not  produce  declamation: 
a  well-designed  intention  ought  to  shelter  from  the  shafts 
of  the  satirical  sneerer."" 

The  membership,  as  given,  consisted  of  eight  resident 
members  and  one  corresponding  member.  The  former  ar- 
ranged in  the  order  of  their  seniority  were  John  Archer, 
'S[.  B.,  President;  Robert  Harris  Archer,  Secretary;  John 
Archer,  Jr.,  M.  D.,  James  Walker,  James  Archer,  M.  D., 
William  Harris,  George  Washington  Archer  and  Thomas 
Bayer,  the  seven  last  named  being  pupils  of  the  first.  The 
corresponding  member  was  Thomas  Archer.  I  find  that 
three  of  the  papers  were  written  by  another  person,  A. 
Cleudinen,  whose  name  must  therefore  be  added  to  those 
given  above,  making  ten  in  all. 

Of  the  above,  John  Archer,  M.  B.,  b.  1741,  d.  1810,  is 
well-known  as  the  first  medical  graduate  of  the  first  medical 
school  in  the  United  States,  viz.:  that  of  Philadelphia;  a 
native  of  Harford  County,  a  master  of  arts  of  Princeton,  a 
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patriot  and  statesman  of  the  IJevolution,  a  practitioner  and 
teacher  of  medicine  of  high  repute,  a  founder  of  the  Medi- 
cal and  Chirurgieal  Faculty  of  Maryland  and  a  member  of 
Congress.  The  other  Archers  were  his  sons.  At  this  time 
he  was  56. 

Eobert  Harris  Archer,  b.  1775,  d.  1857,  was  also  a  native 
of  Harford.  He  attended  the  University  of  Pennsylvania, 
but  did  not  apply  for  the  degree.  He  practiced  successively 
in  Baltimore  from  1798  to  1805;  in  Lancaster,  Pennsyl- 
vania, from  1805  to  1809,  and  later  in  Cecil  and  Harford 
Counties.  He  held  the  offices  of  member  of  the  Legislature 
and  of  the  Governor's  Council  and  Judge  of  the  Orphans' 
Court.    He  was  now  23  years  of  age. 

John  Archer,  Jr.,  b.  1778,  d.  1830,  M.  D.  of  the  University 
of  Pennsylvania  in  1798  and  Surgeon  of  the  Maryland  Mili- 
tia in  the  War  of  1812.  He  died  in  Baltimore.  He  was  19 
years  old. 

I  find  the  name  of  James  Walker  as  a  graduate  of  the 
University  of  Pennsylvania  in  1797.  He  is  credited  in  the 
catalogue  to  Virginia.  In  one  of  his  articles  he  tells  us 
that  he  was  21  years  old  and  of  a  delicate  constitution. 

James  Archer,  b.  1779,  d.  1815,  was  born  in  Harford 
County,  took  M.  D.  at  the  University  of  Pennsylvania  in 
180-1,  practiced  in  Harford  County,  removing  to  Mississippi 
in  1810,  where  he  died  in  1815.    He  was  18  years  old. 

William  Harris  was  a  nephew,  as  well  as  pupil,  of  Dr. 
Archer,  and  lived  at  Sunbury,  Pennsylvania.  The  name 
appears  as  that  of  a  graduate  of  the  University  of  Pennsyl- 
vania in  1812. 

Of  George  Washington  Archer  we  know  nothing  except 
that  he  died  at  the  early  age  of  19,  while  still  a  student 
of  medicine. 

Adam  Clendinen  was  a  member  of  the  Medical  and  Chi- 
rurgieal Faculty  of  Maryland  and  died  in  1829.  There  is 
an  M.  D.  of  that  name  in  the  catalogue  of  the  University 
of  Maryland  in  1829,  but  doubtless  of  the  next  generation. 
The  Clendinens  were  well-known  physicians  of  Baltimore. 

Thomas  Archer,  b.  1768,  d.  1821,  was  born  in  Harford 
County,  where  he  practiced  and  died.  He  attended  lectures 
at  the  University  of  Pennsylvania,  but,  like  his  brother, 
Eobert  Harris  Archer,  above  mentioned,  did  not  obtain  a 
degree.  He  was  an  invalid  for  many  years.  He  was  an 
incorporator  of  the  Medical  and  Chirurgieal  Faculty  of 
Maryland  in  1799.  He  was  29  years  old,  which  doubtless 
accounts  for  his  being  admitted  as  a  "  corresponding " 
member. 

According  to  Quinan's  Annals,  "  Thomas  Bayer,  of  Md., 
died  in  Tiffin,  0.,  in  1835,"  which  is  all  that  I  have  been 
able  to  find  out  about  him. 

The  "  Laws  "  of  the  Society  provide  for  a  President,  a 
Secretary  and  a  Treasurer.  The  duties  of  these  officers  do 
not  differ  materially  from  those  usually  assigned  to  them. 
The  President -is  to  "constitute"  the  Society  every  other 
Saturday  precisely  at  sis  o'clock.  He  has  the  privilege  of 
speaking   upon    any    subject   under   consideration    and    has 


power  to  fine  any  member  acting  in  a  disorderly  manner, 
not  exceeding  a  half  dollar  for  each  offense.  In  his  absence 
the  members  are  to  elect  a  chairman  pro  tempore  "by  lot- 
tery." The  Treasurer  is  to  collect  fines  and  hold  "  stock," 
etc. 

Membership  is  obtained  by  application  and  ballot  and  no 
thesis  is  required  for  admission. 

Each  member,  in  turn,  is  required  to  present  a  "  disserta- 
tion "  on  some  subject  connected  with  medicine,  chemistry, 
botany,  natural  history  or  agriculture;  as  a  case  from  per- 
sonal observation  with  comments,  or  an  essay  corroborating 
or  confuting  some  medical  opinion  which  influences  prac- 
tice, etc.  Failure  to  comply  with  this  requirement  is  pun- 
ished by  a  fine  of  5  shillings  for  each  meeting  at  which 
a  member  continues  delinquent. 

Two  dissertations  are  to  be  read  at  each  meeting.  Extra- 
ordinary meetings  are  to  be  held  on  the  first  Wednesday  in 
each  month  for  the  sole  purpose  of  amending  the  by-laws 
and  choosing  officers.  Every  member  is  to  stand  "  erect " 
and  address  the  President  "  uncovered,"  under  penalty  of 
"  onc-6ighth  dollar  "  for  each  offense.  Members  who  refuse 
to  comply  with  the  laws  or  pay  fines  are  to  be  expelled, 
and  the  word  "  expelled  "'  is  to  be  written  opposite  their 
names  in  the  Law  Book. 

The  following  certificate  was  to  be  issued  by  the  Secre- 
tary: "  Societas  Medica  Harfoi-diensis,  Anno  Domini 
MDCCXCVII  constituia,  omnibus  qui  hwc  legerint  salutem. 
Vii-Q  ingenuo  et  doctissimo,  quern  in  numerum  nostrum 
accepimus  cujus  diligentiae  indefessm  semper  nobis  graiifi- 
cationi  fuere,  has  literas  libertissime  donamus,  atque  eum 
omnibus,  philosophiae  et  medicinae  cultoribus  solicite  com- 
mendamus.  In  quorum  testimonium  sigilhim  nostrum  cum 
■nomine  Praesidis  subscripto  praesenlibus  apponi  fecimus." 

The  number  of  dissertations  in  the  book  is  twenty,  repre- 
senting all  the  "  resident  members "  except  the  President 
and  Thomas  Bayer.  There  is  no  contribution  from  the  cor- 
responding member.  The  twenty  papers  are  distributed 
thus:  E.  H.  Archer  and  William  Harris,  each  four;  James 
Archer  and  A.  Clendinen,  each  three;  John  Archer,  Jr., 
James  Walker  and  Geo.  W.  Archer,  each  two. 

The  subjects  discussed  are  very  varied  in  character — mis- 
placed, bilious,  pneumonic  and  cutaneous  fevers,  pleurisy, 
peripneumony,  gastritis  phlegmonica,  lepra,  hepatitis,  lues, 
amenorrhagia,  the  circulation  of  the  blood,  the  catamenia, 
the  influence  of  the  moon  and  the  operation  of  oxygen  upon 
the  human  frame,  two  cases  of  convulsions,  the  Brunonian 
method  of  cure  of  indirect  debility  and  inquiries  as  to  the 
primary  operation  of  pestilential  fluids  and  effluvia.  At  the 
beginning  attention  was  confined  to  cases,  but  in  the  last 
half  of  the  volume  general  conditions  and  wider  views  are 
discussed. 

I  think  it  will  interest  you,  as  it  has  me,  to  go  over  some 
of  the  papers  minutely. 

The  first  case  by  Eobert  Harris  Archer  "  exhibits  by  un- 
equivocal marks  y^  misplaced  state  of  fever,"  and  taught 
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him  never  to  give  a  name  to  a  disease  on  his  first  visit  wlien 
he  conld  avoid  it.  "  To  see  at  first  glance  the  character  of 
many  diseases  it  requires  a  Physician  not  only  to  be  well 
acquainted  with  the  Laws  of  y''  animal  ceconomy  but  to 
have  a  considerable  fund  of  practical  knowledge.  Yon  will 
say  examine  the  state  of  the  pulse;  but  there  are  diseases 
which  are  reckoned  general  in  which  y"  pulse  is  not  mater- 
ially deranged." 

A  young'  man  was  attacked  the  night  of  January  20th  with 
most  violent  pains  in  the  hypogastric  region,  extending  up  to 
the  right  liypochondrium;  pulse  natural.  On  the  i^revious  day 
he  got  his  feet  wet  and  complained  a  little  but  ascribed  his 
disease  "  to  ye  debaucheries  which  he  indulged  at  the  cele- 
bration of  an  hymeneal  union." 

During  the  continuation  of  the  pains  he  had  a  constant  dis- 
charge of  matter  from  the  urethra  commencing  three  hours 
after  the  beginning  of  the  attack  and  "  resembling  a  gonor- 
rha?al  discharge."  A  diagnosis  of  C3Stitis  was  made.  There 
were  no  symptoms  of  general  fever,  and  the  heat  of  body  was 
not  increased.  The  tongue  was  a  little  discolored,  the  abdo- 
men natural,  the  urine  free  and  passed  without  pain.  Bled  one 
pint,  but  pain  not  mitigated  and  blood  not  inflammatory  in  ap- 
pearance but  perfectly  natural.  Hot  flannels  were  applied. 
The  pain  abated  in  a  few  hours  and  he  sat  up,  complaining 
of  considerable  debility  Init  inclined  to  take  nourishment.  A 
favorable  prognosis  as  to  return  was  given. 

Two  daj's  after,  at  the  same  hour  a  second  paroxysm  occur- 
red, similar  to  the  first  and  lasting  twelve  hours.  He  was 
bled  as  before.  On  February  2d  there  was  a  third  and  less 
severe  paro.xysm.  The  reporter  says:  This  regular  "  tertian  " 
recurrence  "  darted  a  ray  of  light  across  his  mind  "  and  his 
"  ideas  took  a  diflierent  turn."  He  now  thought  that  in  addi- 
tion to  the  local  inflammation  he  had  an  intermittent  fever  to 
deal  with,  which,  however,  did  not  affect  the  arterial  system 
generally.  The  pains  now  seemed  more  "  concentered  "  in  his 
back  "  which  assisted  in  forming  a  true  theory  of  his  dis- 
ease." 

In  confirmation  of  its  being  a  "  misplaced  state  of  Fever," 
he  mentions  the  appearance  of  "  an  universal  yellowness  of  his 
skin  and  tongue "  after  the  third  paroxysm.  With  this  the 
severe  pain  abated.  "  This  can  onlj'  be  accounted  for,"  he 
says,  "  by  admitting  that  the  morbid  action  began  to  diffuse 
itself  thro'out  the  whole  arterial  system,  thereby  taking  off 
the  distension  from  those  vessels  which  at  the  onset  seemed 
to  sustain  the  whole  force  of  the  disease." 

He  was  now  given  large  doses  of  bark  and  there  was  no 
return  of  the  "  fits."  The  remedy  occasioned  a  diarrhoea  call- 
ing for  opium.  "  Dr.  Eush  has  established  beyond  all  contro- 
versy the  existence  of  such  cases  and  calls  them  "  misplaced 
states  of  fever." 

Of  this  condition  Mr.  William  Harris,  another  member 
of  the  Society,  in  a  later  paper  has  this  to  say:  "  This  dis- 
tinction appears  paradoxical  as  the  term  fever  signifies  that 
state  of  y«  sanguiferous  circulation  which  is  in  a  morbid 
condition.  Now  if  the  disease  is  not  in  this  part  but  con- 
fined to  another,  I  cannot  conceive  that  it  is  fever  at  all 
but  merely  an  affection  of  the  part  to  which  it  is  confined." 
So  these  young  men  were  bold  enough  to  differ  even  from 
the  great  Eush ! 

At  the  second  meeting  John  Archer,  Jr.,  M.  D.,  reports 


a  case  of  "  Pleurisy,"  in  a  negro  man,  aged  26,  beginning  after 
exposure,  with  chill,  high  fever  and  very  acute  jjain  in  the 
right  side  extending  to  the  shoulder.  On  the  3d  day  he  was 
seen  and  was  at  once  bled  and  blistered  and  this  was  repeated 
on  the  4th,  "  every  symptom  calling  loudly  for  the  lancet." 
He  now  had  nausea  and  headache,  dry  hacking  cough  with 
little  or  no  expectoration,  breathing  labored,  tongue  bilious, 
bowels  costive.  A  large  dose  of  calomel  and  gamboge  was 
given  and  nitric  acid  and  decoction  of  seneka  ordered  with 
plentiful  diluted  drinks.  Though  the  venesection  made  little 
alteration  in  the  pulse,  there  was  some  relief  to  the  pain. 
The  blood  on  becoming  cold  showed  every  mark  of  violent  in- 
flammation. On  the  6th  and  7th  days  of  his  illness,  he  was  bled 
again,  each  time  Oj;  notwithstanding,  the  pain  was  very  se- 
vere. A  large  blister  was  applied,  the  bowels  were  kept  loose 
with  "  Glouber's  Salts,"  and  antimonials  with  nitre  administered 
every  two  hours  alternating  with  neutral  mixture.  On  the  Sth 
day  5  xii  of  blood  were  drawn  and  on  the  9th  he  was  much 
better,  "  the  action  of  the  pulse  being  taken  down  in  a  very 
commendable  degree,  the  pain  much  abated  and  breathing 
partly  natural,  expectoration  much  more  free."  On  the  10th 
day  he  sat  up,  the  fever  having  abated  and  appetite  return- 
ing. On  the  12th  day  he  was  walking  about,  with  a  good  appe- 
tite, and  required  no  more  medicine.     "  Cured." 

Of  this  case,  he  remarks,  in  conclusion:  "  It  is  altogether 
without  ambiguity,  every  described  symptom  strongly  show- 
ing it  to  be  an  inflammation  of  the  pleura  and  adjacent  mem- 
branes." Of  the  causes  of  the  disease,  he  assigns  exposure 
as  the  remote  and  an  irregular  convulsive  action  of  the  ar- 
terial system  as  the  proximate  "  according  to  the  accurate 
and  celebrated  Dr.  Eush." 

The  third  case  by  James  Walker  is  an  account  of  an 
attack  of  dysentery  which  he  had  himself. 

The  symptoms  were  headache,  severe  griping  pain,  tenesmus 
and  the  frequent  passage  of  blood-stained  mucus.  A  "  Bruno- 
nian  treatment "  by  opium  and  astringents  failed  to  relieve 
him,  but  he  was  cured  bj'  purgatives  and  "  the  antidysenteric 
boluses  well-known  to  the  members  of  the  society  and  for  the 
discovery  of  which  they  were  peculiarly  indebted  to  their  illus- 
trious patron,  with  particular  observance  of  the  antiphlogistic 
regimen."  At  the  end  of  ten  daj's  nearly  every  symptom  of 
the  disease  had  disappeared,  but  now  "  anxious  once  more  to 
enjoy  his  friends  and  society  he  precipitately  rushed  forth  into 
his  former  habit  of  living  and  intemperance  "  and  the  disease 
returned  with  its  former  violence.  The  Brunonian  treatment 
was  again  had  recourse  to  and  persevered  in  for  four  or  five 
weeks  without  avail.  At  length  despairing  of  recovery,  and 
loath  to  submit  to  the  antiphlogistic  plan,  which  apparently 
seemed  worse  than  the  disease,  "  he  resigned  himself  into  the 
hands  of  nature."  Whereupon,  by  a  moderate  course  of  living, 
in  about  three  weeks  to  his  inexpressible  satisfaction,  every 
symptom  of  disease  disappeared. 

In  the  fourth  paper  William  Harris  describes 

a  case  of  bilious  fever  fn  a  slender  and  delicate  young  lady 
of  20,  who,  at  his  first  visit,  had  been  ill  for  several  days  with 
violent  pains  in  the  head,  stomach  and  back,  a  bilious  tongue,  a 
pulse  full,  quick  and  tense,  eyes  j'ellow  and  tender,  face  flushed, 
bowels  costive.  She  was  vomited  and  purged,  given  nitre,  anti- 
mony, neutral  mixture  and  sulphur,  a  blister  was  applied  to  her 
nape,  and  four  repeated  attempts  made  at  venesection;  but, 
fortunately  for  the  patient,  I  imagine,  the  blood  would  not  flow. 
All  measures  of  treatment  appearing  to  fail,  and  the  fever 
continuing,    a    course    of    salivation    was    determined    on    and 
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effected  by  means  of  calomel,  2  gr.  doses  and  opium.  She  spat 
to  the  amount  of  three  half-pints  daily  for  two  weeks,  the 
fever  meanwhile  abating.  She  now  complained  of  toothache 
and  sent  for  a  man  who  professed  the  business  of  "  Tooth- 
drawing,"  and  was  with  dilfienlty  dissuaded  from  having  her 
teeth  removed.  Her  mouth  and  jaws  were  very  much  swollen, 
almost  to  the  extent  of  preventing  speech;  otherwise  her 
symptoms  seemed  better,  her  fever  having  nearly  disappeared 
and  her  appetite  having  returned. 

From  her  great  desire  now  to  have  her  mouth  cured,  which 
.she  called  her  '"  worst  complaint,"  Mr.  H.  was  prevailed  upon 
to  give  Flor.  SuliJh.  §  j,  which  gave  great  relief  and  caused  the 
flow  of  saliva  to  cease.  Soon  after  this  cessation  [this  word  is 
underscored],  .she  relapsed  and  had  more  violent  fever  than 
before.  Evacuants  and  depleting  remedies  failing  to  check  the 
fever,  a  second  eour.se  of  salivation  was  resolved  on.  In  six 
days  a  discharge  of  saliva  set  in  and  continued  two  weeks  to 
the  amount  of  one  quart  daily.  Notwithstanding  her  now 
greatly  deljilitated  state,  her  fever  only  having  abated  in  slight 
degree,  the  mercurial  treatment  was  continued  in  order  to 
maintain  the  ptj'alism  and  jalaj)  was  given  to  alter  the  state 
of  her  bowels.  A  few  motions  succeeded,  but  shortly  after  she 
fainted  and  was  seized  with  cramps  and  convulsions  and  a 
feeling  of  numbness  over  the  entire  body;  her  face  was  dis- 
torted and  mouth  drawn.  Mr.  H.  was  summoned  in  haste,  it 
being  night,  and  found  her  in  an  alarming  condition,  pulse 
imperceptible,  eyes  sunken,  face  pale  and  skin  cold  like  those 
of  a  corpse.  All  hope  of  her  recovery  was  abandoned,  but 
with  the  desire  to  be  doing  something  for  the  sake  of  appear- 
ances, she  was  placed  in  a  warm  bath  and  friction  was  applied, 
while  internally  she  took  gum  opium  and  camjihor.  An  hour 
later,  the  convulsions  returned  with  hiccough  and  vomiting. 
"  Epithems  "  of  camphor  and  opium  were  now  applied  to  her 
abdomen,  with  a  blister  to  each  arm,  and  mustard  sinapisms 
to  the  soles  of  the  feet.  The  alarming  symptoms  continued 
but  great  relief  was  experienced  from  a  glyster  which  caused 
several  motions.  Stramonium,  vol.  alkali,  opium  and  other 
stimulants  and  antispasmodics  were  given  and  the  llisters  and 
sinapisms  to  the  legs  and  arms  were  renewed,  and  after  a 
dose  of  ether  she  got  relief  and  some  sleep,  the  first  for  forty 
hours.  She  awakened  much  recruited  and  asked  for  some- 
thing to  eat,  which  she  had  not  done  for  four  days.  The 
alarming  symptoms,  however,  reappeared  and  Dr.  Archer  was 
himself  summoned  in  consultation.  It  was  Dr.  A.'s  opinion 
"yt  the  cramp  might  depend  upon  the  state  of  her  stomach 
aViounding  with  acidity  "  and  he  advised  creta  alba  as  an  ab- 
sorbent. Immediate  relief  ensued  on  the  adoption  of  this  ad- 
vice and  return  of  the  spasms  was  alwa.ys  prevented  by  a  dose 
of  the  remedy.  Her  stomach  became  less  irritable,  a  more 
nourishing  diet   was  given   and  she  rapidly  gathered  strength. 

Mr.  Harris  remained  in  the  belief  that  liad  she  been  bled 
freely  the  fever  would  have  been  checked  in  the  beginning. 
He  also  thought  that  the  sudden  arrest  of  salivation  by 
the  sulphur  before  the  fever  had  been  entirely  subdued  by 
the  merctiry,  was  responsible  for  her  relapse.  I  will  not 
give  3^ou  the  lengthy  reasoning  on  this  case  based  as  it  is 
upon  the  meagre  physiological  and  pathological  knowledge 
of  the  day,  but  it  seems  to  me  that  it  would  have  been 
better  in  many  cases  to  confess  ignorance  than  to  indulge 
in  ill-founded,  verbose  and  profitless  explanations. 

The  fifth  case  by  James  Archer 

was  a  delicate,  nervous  girl  of  twenty,  who  had  been  subject 
during  the  winter  and  spiing  to  many  slight  indispositions — 


accomi)anied  with  headache,  fever  and  tense  pulse — which  were 
always  followed  by  sure  and  speedy-  recovery  uiion  one  or  two 
bleedings. 

On  April  8th  she  was  attacked  after  exposure  with  head- 
ache, etc.,  for  which  she  was  bled  |  x.  Aggravation  of  symp- 
toms followed  and  conscious  that  this  was  owing  to  blood 
not  having  been  drawn  in  suiticient  quantity.  Dr.  A.  again  bled 
her  within  a  short  time  to  5  x.  The  blood  appeared  natural. 
Notwithstanding,  on  the  following  day,  she  had  in  addition, 
pain  in  the  side  and  frequent  cough.  A  blister  was  applied 
to  her  side  and  kept  on  14  or  13  hours,  but  "  raised  badly." 
On  the  3d  day,  she  was  still  worse,  her  breathing  being  short 
and  difficult,  pulse  rapid.  "  Every  3}-mi>tom  called  for  the 
lancet,"  and  she  was  bled  to  Oj.  On  the  4th  day  she  appeared 
much  better,  and  after  a  purgative  dose  of  calomel,  she  was 
put  on  gr.  1/12  doses  of  tartar  emetic.  In  the  evening,  she  re- 
lapsed. Although  every  symptom  again  strongly  indicated 
venesection  she  refused  to  permit  it  to  be  done.  On  the  5th 
daj',  it  being  unsafe  to  postpone  the  use  of  the  lancet,  her 
frivolous  objeetioQs  were  overcome  and  Oj  of  blood  was  with- 
drawn which  exhibited  the  usual  buffj'  coat.  Her  pain  now 
left  but  she  was  in  a  state  of  debility  with  constant  nausea. 
On  the  6th  and  7th,  she  took  Peruvian  bark  with  febrifuge 
drops  aud  on  the  latter  day  the  Dr.  had  the  pleasure  of 
seeing  her  drink  "  two  large  dishes  of  coffee."  For  several 
days,  she  suffered  from  severe  headache  and  constipation, 
notwithstanding  large  doses  of  mercury,  jalap  and  gamboge, 
but  a  purge  of  "  10  &  10  "  on  the  10th  day,  relieved  these  and 
all  her  other  symptoms.  In  summing  up  he  says,  "by  the 
repeated  use  of  the  lancet  and  cathartics,  the  mag-num  doniim 
(hi  in  inflammatory  disease.  1  had  the  happiness  of  seeing  my 
patient    restored  to  health." 


The  sixth  case — Gastritis  Phlegmonica- 
was  that  of 


A.  Clendineu, 


a  young  man  who  after  taking  a  very  large  quantity  of  vola- 
tile alkali  with  suicidal  intent,  was  attacked  with  violent  epi- 
gastric pain  and  burning,  vomiting  and  intense  headache  and 
delirium.  His  pulse  was  preternaturally  slow.  He  was  bled  to 
I  xviii,  and  given  a  purge  of  castor  oil,  after  which  he  became 
easier.  The  pains  returning  he  was  given  demulcent  drinks 
and  clysters.  These  measures  failing  and  a  repetition  of  the 
bleeding  being  declined,  tho'  "  inconsistent  with  the  general 
practice,"  two-gTain  doses  of  opium  were  prescribed,  which 
gave  temporary  relief.  On  the  2d  day,  the  paroxysmal  pains 
had  returned,  the  tongue  was  dry,  the  pulse  irregular  aud 
he  had  chills  with  great  thirst  and  delirium.  Bleeding  was 
again  insisted  on  and  again  declined;  the  diluent  drinks  and 
clysters  were  continued.  On  the  3d  day  the  pains  being  still 
considerable,  he  was  Ided  to  §  xij,  and  given  a  purge  of  gam- 
boge, after  which  the  symptoms  gradually  abated. 


was  one  of  Pneunionii 


Robert 


The  seventh 
11.  .Vrclier. 

.V  man  fortj'  years  old,  of  vigorous  body  and  health,  suffered 
three  successive  seasons  from  severe  intermitteut  fever,  con- 
tracted while  acting  as  overseer  to  workmen  employed  in  dig- 
ging a  canal.  He  had  forebodings  of  fatal  illness,  but  ni> 
attention  was  jiaid  to  these  until  his  attack  early  on  April  3d 
with  a  severe  chill,  followed  ))_\  high  fever  aiul  drowsiness, 
pains  in  the  chest,  cough  and  difficult  breathing.  He  at- 
tributed the  attack  to  wading  in  water,  while  building  a  dam 
Ave  or  six  days  previously.  He  was  convinced  that  it  was  only 
a  return  of  his  chills  and  was  with  difficulty  dissuaded  fromi 
riding  ten   or  twelve  miles  to  attend  to  business.     On  the  fol- 
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the  ca.se  did  not  agree  with  3113'  genus  in  Cullen's  nosolo, 
A.  designated  it  as  '"  lepra." 


"  Medical  Hall,"  the  home  of  John  Archer,  M.  B.,  Har- 
ford Co.,  Md.  The  original  house  of  frame  is  the  rear  part 
of  the  residence.  The  large  front  part  has  been  added 
since.      John  Archer's  office  in  the  foreground. 


Eighth  Cii=o 
case  of 


-Lepra — Dr.  John  Archer,  Jr.,  reports  tlie 


a  child  two  years  old,  who  shortly  after  birth,  began  to  suffer 
with  a  disease  of  the  scalp,  strongly  resembling'  the  common 
eruption  of  children.  In  spite  of  domestic  remedies  he  grew 
worse,  the  eruption  began  to  spread,  itched  intolerably  and  ex- 
uded "a  watery  humor.''  Troublesome  abscesses  formed  on 
the  head,  neck  and  jaws.  Otherwise  the  child  was  astonish- 
ingly lusty  and  had  a  voracious  appetite  for  the  grossest  food, 
iledicines  without  number  were  given  without  the  least  effect. 
He  was  salivated  and  externally  a  wash  of  corrosive  sublimate 
was  applied,  and  a  pitch  cap  of  tar,  brimstone  and  lard  was 
worn  for  some  time — all  to  no  avail.  The  little  patient  was 
now  left  to  his  disease  which  spread  over  the  body  and  ex- 
tremities. Then  at  the  urgent  request  of  the  parents,  the  Dr. 
ransacked  the  library  at  "  Medical  Hall  "  from  top  to  bottom, 
when  accident  led  to  the  discovery  of  a  curative  agent.  He 
learned  that  a  child  with  a  similar  affection  had  been  cured 
by  swallowing  daily  a  number  of  millet  shot.  Astonished  at 
this,  he  reflected  on  it,  and  canie  to  the  conclusion  that  the 
result  was  due  to  the  arsenic  added  to  the  shot  to  render  it 
more  brittle.  Accordingly  he  began  by  giving  a  minute  qttan- 
tity  of  arsenic  three  times  daily.  Improvement  set  in  in  a 
short  time  and  the  child  was  entirely  cxired.     As  the  symptoms 


The  ninth  case  was  one  diagnosed  as  Hepatitis  by  ilr. 
lliam  Harris. 

I.  robust  woman  of  30  was  attacked  with  slight  pain  in  her 
ht  side  and  breast  ten  days  previous  to  her  delivery.     On 
luary  39th   she  was  delivered  naturally  of  twins  and  soon 
er  her  pains  increased  and  Mr.  H.  was  summoned  on  Peb- 
.ry  2d,  four  days  after  her  delivery.     He  found  her  in  a  verj' 
'  state,  with  severe  pains  in  breast,  side,  head  and  epigas- 
am,    and   a    choking'   sensation    as    of   a    ball    rising   in   her 
oat.     Her  pulse  was  full  and  strong,  inspiration  was  pain- 
and  she  had  a  troublesome,  dry  cough.     Blood-letting  was 
ommended  without  delay,  but  the  midwife  and  friends  ob- 
ted  on  the  ground  that  she  had  lost  much  blood  during  her 
ivery,   and   a   venesection   in   addition   would   debilitate   her 
■  much.     To  this  ilr.  H.  replied  that  the  objections  was  too 
dal  for  notice,  and  that  her  complaint  was  of  an  inflamma- 
y  nature  and  her  symptoms  strongly  called  for  VS.  which 
knew   would    give   immediate    relief.     She   was   willing   but 
friends  still  urged  their  "  vain,  foolish  and  obstinate  "  ob- 
tions,  and  he  yielded  although  he  knew  that  he  would  be 
d  accountable  for  any  unfavorable  result.     He  satisfied  him- 
f   with   applying   a   blister   and  giving   bol.   camph.    anodj'n. 
i  sal.  nitr.  and  antimony  as  febrifuges,  some  laxative  pills 
i  gum  assafoetidfB  gr.   iij   every  four  hours.     Next  day  the 
;ient    being   no    better,    he    insisted    more    strongly    on    VS. 
told  them,"  he  says,  "  that  unless  they  would  let  me  pre- 
ibe  and   follow  my  directions,  my  attendance  would  be  of 
use.     However,   my   ambition   being  roused,   not   willing  to 
my  patient  die  through  the  means  of  their  ignorance  and 
itinacy,  and  the  pulse  thoroughly  inviting  me  to  take  some 
od   from   her,   without   anj^   further   delay   or   hesitation,   I 
jnd  up  her  arm,  ojiened  a  vein  and  took  from  her  J  ^^  of 
od   which    when    cold    made    a    very    sizj-    appearance.     Not 
?  minutes  after  the  blood  was  done  running  from  the  ori- 
5,    she   felt   an   alleviation   of   all   her   pains.     So   great  was 
:    anodyn    [effect]    produced    bj'   the   lancet,   that    she    soon 
at  to  sleep  and  rested  much  easier  for  several  days."     After 
some  days  she  had  improved  so  much  that  she  desired  a  dis- 
continuation of  the  physician's  visits.     He  was  recalled,  how- 
ever,  on  the   14th  and  found  one   of  her  lower  limbs  greatly 
swollen   up   to   the   hip,   and   a   high   degree   of   fever   present. 
She  was   bled  Oj,  a  blister  was   applied,   a   cathartic   adminis- 
tered with  nitre  and  antimony,  the  limb  was  bathed  with  lin. 
sapon.    and    decoction    of    muUin    and    friction    directed.     She 
was   again   bled   and   the   same  remedies  were   continued  with 
gamboge.     No  change  being  still  apparent,  digitalis  purpurea 
gr.  j  twice  a  day  was  prescribed,  under  which,  with  the   aid 
of   occasional  purgation   the  swelling   rapidly  disappeared.     It 
had  nearly  subsided   by   the   26th   and  she  was   able   to   walk. 
At   this    time    a    decoction    of    swamp   willow    root   bark    was 
given  "  to  add  strength  to  ye  system." 

The  author  attributes  the  "  hepatitis  "  in  this  patient  to 
alternate  exposure  to  heat  and  cold  as  the  remote  cause,  an 
explanation  which  is  quite  common  in  the  volume.  He  attri- 
butes the  affection  of  the  lower  limb  to  the  hepatitis  through 
sympathj'.  Dr.  Rush  having  observed  such  cases;  there  is  no 
suggestion  of  any  connection  with  the  labor.  He  is  not  quite 
certain  to  which  one  of  the  remedial  agents  employed  he  is  to 
ascribe  the  cure,  "  but  from  their  operation  the  complaint 
vanished  and  she  is  now  through  the  divine  assistance  (and 
their  operation)  enjoying  perfect  health  and  able  to  dandle 
her  young  offspring  upon   those   limbs  which   have    fin   part] 
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been  ys  subject  of  these  pages,  and  endowed  with  power  to 
walk  with  unmolested  vigor  in  the  visitation  of  her  neighbors 
and  ye  duty  and  employment  of  her  house  and  family."  He 
concludes  with  this  Xota  Bene:  "  Whether  any  preternatural 
discharge  of  urine  was  produced  by  or  during  y  operation  of 
ye  digitalis,  I  cannot  undertalie  to  say.  Delicacy  prevented 
my  enquiring  into  ye  subject,  but  from  many  circumstances  I 
am  of  opinion  it  had  that  effect  which  I  need  not  at  present 
mention." 

In  the  tenth  paper,  James  Archer,  at  this  time  not  quite 
IS,  reports  a  case  of  Lues  Venerea.  We  learn  from  his 
opening  remarks  that  there  was  at  this  time  a  "Harford 
Hospital "  and  that  his  medical  ohservations  were  limited 
to  eases  seen  therein  which  were  of  the  most  inveterate 
kind.  This  hospital,  probably  some  outbuilding  attached 
to  Medical  Hall,  does  not  seem  to  have  been  conducted  in 
a  very  model  way^  as  no  punctuality  was  observed  in  follow- 
ing the  directions  of  the  attending  physicians  and  from  the 
openness  of  the  house,  the  patients  were  much  exposed  to 
the  inclemencies  of  the  weather,  which  rendered  it  unsafe 
in  many  cases  to  exhibit  medicines. 

A  negro  girl,  aged  20,  acquired  syphilis  in  the  natural  way, 
followed  by  suppurating  buboes,  leaving  troublesome  ulcers  in 
the  groin  and  elsewhere,  which  corresponded  with  Bell's  des- 
cription of  the  Venereal  Ulcer.  Getting  worse  notwithstand- 
ing treatment,  she  entered  the  hospital  where  she  was  put 
through  a  mercurial  course,  two  grains  twice  a  day  with 
opium.  For  five  or  six  weeks  there  was  a  daily  discharge  of 
about  a  pint  of  saliva.  Although  she  improved  under  this,  she 
refused  to  take  any  more  mercury  "  notwithstanding  the  most 
urgent  solicitation."  She  now  grew  worse,  painful  buboes 
formed  in  her  armpits  and  an  ulcer  which  she  had  previously 
had  on  her  foot  became  horribly  foul  and  caused  the  loss  of 
three  of  her  toes.  This  ulcer  was  treated  with  a  strong  solu- 
tion of  corrosive  sublimate.  The  young  doctor  was  now  de- 
sirous of  producing  another  salivation  in  spite  of  her  weak 
condition,  but  the  mercury  ran  off  by  the  bowels  and  failed 
to  act.  He  says:  "  She  led  a  life  far  worse  than  any  kind  of 
death,  through  stench,  corruption  and  the  shame  attending  it, 
till  at  last  her  mangled  and  breathless  carcase  was  consigned 
to  that  happy  alternative,  the  grave."  He  expresses  the  opin- 
ion that  mercury  is  an  antidote  to  the  syphilitic  virus  and  thus 
cures  the  disease. 

The  eleventh  case  by  James  Walker,  was  that  of 

a  woman  aged  25,  who  at  the  time  of  her  menstrual  period, 
was  attacked  with  a  chill  followed  by  fever,  headache  and  pain 
in  the  lower  part  of  the  abdomen.  She  was  bled,  Oj  and  0%, 
two  days  in  succession,  given  cathartics,  nitre  and  senna  with 
mullein  fermentations  and  in  six  days  was  well. 

The  next  case  is  one  which  Mr.  Clendinen  designates  as 
"  Cutaneous  or  misplaced  State  of  Fever." 

It  was  that  of  a  man  aged  70-80,  who  for  some  years  had 
labored  under  "  a  febrile  state  of  disease."  In  the  autumn 
of  1793,  after  an  attack  of  intermittent  fever  terminating  in  a 
very  formidable  abscess  of  the  heel,  he  began  to  be  tormented 
with  an  intolerable  itching  and  burning  of  the  body.  Large 
quantities  of  small  vesicles  were  frequently  noticed,  which 
dried  after  a  time,  falling  ofE  in  dark,  bran-like  scales,  leaving 
the  surface  reddened  in   spots.     One  of  the  remedies  ordered 


for  him  by  a  Dr.  Chanlie  had  been  "  as  much  of  the  Sal.  Glaubii 
as  would  lay  on  an  eleven-penny  bit  once  every  morning  for 
eleven  mornings."  Mr.  C.  first  saw  him  professionally  in 
March,  1797,  when  the  symptoms  were  all  aggravated,  with 
anasarcous  swelling  of  his  left  leg  and  arm,  slow,  full  pulse, 
sleeplessness  and  fever.  He  drew  §  xij-xiv  of  blood,  gave  a 
cathartic  and  inserted  an  issue  in  the  left  leg;  locaHy  he  ap- 
plied a  solution  of  corrosive  sublimate  alternating  with  one  of 
sacch.  saturni.  Bleeding  was  repeated  from  time  to  time  with 
purgation.  Under  this  treatment  the  symptoms  improved  and 
by  May  he  had  so  far  recovered  as  to  require  no  more  aid. 
Of  the  title  which  he  gives  to  this  case,  he  says:  "The  just- 
ness of  this  epithet  appears  in  its  having  first  discovered  itself 
in  the  type  of  a  common  intermittent,  its  being  then  from 
improper  treatment  translated  to  the  heel,  where  it  produced 
an  uncommonly  distressing  inflammation  terminating  in  an 
abscess,  the  disappearance  of  which  ushered  in  all  the  above- 
described  sj'mptoms."  He  then  gives  Eush's  causes  of  these 
translations  or  misplaced  states:  "  1.  Local  debilitj'  in  the 
part  affected;  2.  increased  excitability  in  the  part,  in  conse- 
quence of  this  debility;  3.  the  morbid  excitement  induced  in 
the  part  by  the  stimulus  of  distension  from  the  blood  and  b}- 
the  effusion  of  serum,  lymph  or  red  globules  in  the  weakened 
and  afterward  inflamed  part."  In  other  cases  agues,  fevers 
and  even  pleurisies  were  said  to  have  terminated  in  scabies  and 
this  in  turn  to  have  given  place  to  them,  returning  however 
on  the  cessation  of  the  fever. 

This  meeting  was  held  June  26.  The  Society  now  ad- 
jouined  until  December  IG,  at  which  time  Mr.  William 
Harris  continued  the  reading  of  papers  by  one  on  the 
Influence  of  the  Moon  on  the  Body  in  Producing  Parox- 
ysms of  Fever,  etc.  The  longest  paper  is  one  on  the 
"  Operation  of  Oxygene  on  the  Human  System,"  etc.,  pp. 
52,  by  William  Harris,  who  was  facile  princeps  the  logician 
of  the  "  confederation."  The  first  half  of  the  volume  is 
devoted  exclusively  to  the  report  of  cases  with  remarks 
thereon;  in  the  latter  half  almost  all  of  the  papers  deal 
with  general  questions  in  physiology  and  pathology.  There 
is,  for  instance,  an  interesting  discussion  as  to  what  part 
of  the  body  pestilential  fluids  and  eiHuvia  first  attack,  one 
following  Push  in  claiming  that  it  is  the  vascular  system, 
another  a  Dr.  Gardiner,  in  maintaining  the  superior  claims 
of  the  stomach  and  intestines. 

There  are  many  more  interesting  points  about  this  vol- 
ume, which,  as  it  were,  takes  us  into  the  confidence  of  the 
young  doctor  of  a  hundred  years  ago  and  tells  us  of  the 
state  of  his  knowledge,  of  his  view  of  disease  and  of  his 
trials  and  triumphs.  As  you  have  seen,  the  lancet  was  his 
great  weapon  in  combatting  the  monster,  disease — the 
magnum  donum — I  am  not  sure  that  he  did  not  mean 
maximum  donum — dei,  as  one  of  them  calls  it.  The  use 
of  this  was  scarcely  amiss,  for-  all  disease  in  his  view  was  due 
to  increased  stimulation — increased  excitability.  With  this 
— ^backed  by  his  mercury,  his  cathartics  and  his  blisters — 
he  feared  no  foe.  It  is  astonishing  the  perfect  confidence 
he  reposed  in  these  agents.  If  he  failed,  it  was  because 
he  had  drawn  too  little  blood;  if  there  was  a  relapse  it  was 
because  the  salivation  had  not  been  continued  long  enough. 
It  must  have  been  a  very  satisfactory  frame  of  mind — the 
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practice  of  medicine  upon  such  simple  principles — the  duty 
so  plainly  laid  out  for  them.  Brunonianism — the  doctrines 
of  John  Brown  — had  no  place  in  their  affections — with  its 
direct  and  indirect  debility  and  its  universal  stimulation. 
With  them,  following  the  lead  of  their  adored  Rush — it 
was  "  war  to  the  laiife  and  the  knife  to  the  hilt; "  the  enemy 
had  to  be  gotten  out  on  sight — bled  out,  vomited  out,  purged 
out,  sweat  out,  clystered  out — any  way  and  every  way  that 
they  could  get  at  him  and  drag  him  from  his  lair.  But  oh! 
for  the  poor  patient!  How  our  sympathies  go  out  for  him 
as  we  see  him  in  the  hands  of  these  pitiless  young  Sangrados 
— floating  in  his  own  gore,  drenched  with  horribly  nauseat- 
ing decoctions  and  boluses,  with  foetid  breath,  and  teeth 
ready  to  fall  out,  spitting  a  quart  of  saliva  a  day  for  weeks 
and  months.  Truly,  are  we  not  justified  in  questioning 
whether  the  patients  would  not  have  been  better  off  if  they 
had  been  left  to  the  resources  of  nature,  which  as  Hippoc- 
rates taught  more  than  3300  years  ago  and  as  we  now  well 
know,  is  not  an  enemy  but  a  friend  in  sickness.  But  they 
thought  differently  in  those  days  and  it  is  related  of  the 
celebrated  Dr.  Potter  of  this  city,  that  he  said  on  one 
occasion :  "  if  nature  came  in  at  the  door,  I  should  pitch 
lier  out  of  the  window!  " 

We  find  many  references  to  Eush — "  the  accurate  Eush  " 
— "  the  celebrated  Eush  " — "  the  Father  of  American  Medi- 
cine " — "  the  illustrious  sage."  Listen  to  these  words  of 
Eobert  Harris  Archer:  "My  heart  is  ready  to  burst  for 
want  of  words  to  express  the  overflowing  of  my  Gratitude  to 
that  Being  who  has  contributed  so  largely  towards  meliorat- 
ing the  condition  of  Man  by  lessening  the  general  stock 
of  his  sufferings— even  my  thofs  are  too  poor  to  do  justice 
to  his  abilities.  Do  not  mistake  me — my  Gratitude  is  not 
at  present  offered  to  the  Supreme  Eulek  of  the  Universe. 
Tis  to  a  Being,  who  altho'  his  Genius  and  Usefulness  might 
entitle  him  to  the  first  rank  among  the  Spiritual  Servants 
of  God,  yet  he  is — a  fellow  mortal — your  friend — my  friend 
— the  friend  of  all  mankind." 

Adulation  could  not  have  gone  further  without  worship. 
Had  Eush  lived  in  the  old  days,  he  certainly  would  have  had 
a  shrine  and  a  niche  on  Olympus. 

On  the  other  hand,  John  Brown  could  not  be  kicked 
and  cuffed  about  too  much  and  yet  his  influence  was  ac- 
knowledged in  the  very  attention  paid  him.  One  of  the 
authors — the  same  E.  H.  A. — acknowledges  that  at  one 
time  he  had  been  in  the  toils  of  this  false  prophet.  There 
are  also  allusions  to  an  "  ingenious  and  immortal  Gardiner  " 
(alas  for  "the  evanescence  of  fame!),  to  Hippocrates,  Cullen, 
Darwin  (the  Zoonomian),  Bell,  Leake,  Dickinson,  Physick, 
Desportes,  Lind,  Pringle,  Hoffman,  etc.,  but  almost  all  the 
quotations  are  from  Eush's  writings  direct. 

Like  their  elders,  the  young  men  were  fond  of  theoretical 
discussions  as  one  of  them  says:  "  Y'  young  Phylologist 
although  doubtful  of  its  veracity,  fond  of  displaying  his  tal- 
ents engagee  in  y'  Dispute  and  with  all  y^  pomp  of  Language 
supports  y^  new  Theory."     But  it  was  soon  almndoucd  foi- 


another;  "within  the  short  space  of  five  years,"  one  of  them 
says,  "  I  have  three  times  changed  my  ideas  of  the  nature 
of  fever."  Some  may  be  magnanimous  enough  to  consider 
this  fickleness  as  inseparable  from  the  unsettled  state  of 
knowledge  a  century  ago,  or  even  as  indicating  a  commend- 
able independence  of  thought.  ■'■ 

At  11,  32,  the  brain  is  said  to  be  composed  of  different 
compartments,  an  idea  which  if  developed  might  have  led 
to  the  doctrine  of  cerebral  localization.  At  11,  33,  I  was 
surprised  to  find  a  distinction  made  between  a  temperature 
sense  and  common  sensation  and  each  referred  to  its  own 
nerve  fibres.  At  11,  35,  each  disease  is  said  to  have  its 
own  peculiar  contagion,  which  will  produce  that  and  no 
other  disease.  Why  did  they  not  go  a  step  further  and 
say  "  living  "  contagion.  At  11,  5,  is  the  following  vigorous 
description  of  a  hysterical  fades:  "Such  was  the  malice 
and  malignity  depicted  in  her  countenance  that  her  pres- 
ence would  have  added  new  horror  to  the  gloomv  caverns 
of  Hell ! " 

Lastly,  in  perusing  this  volume,  I  was  especially  impressed 
with  the  incompleteness  and  inexactness  of  observation  as 
compared  with  the  methods  of  to-day.  There  is,  for  exam- 
ple, an  entire  absence  of  chemical  and  microscopical  exami- 
nation and  all  artificial  aids  to  the  senses.  There  is  no 
report  of  family,  and  but  little  of  personal,  history.  The 
frequency  of  pulse  and  respiration  and  of  discharge  of  urine 
and  feces  is  never  once  stated  in  figures.  When  accompany- 
ing these  young  physicians  in  imagination  to  the  bedside 
of  their  patients,  one  feels  almost  like  crying  out,  "  My  dear 
young  grandfather,  just  put  your  ear  down  upon  that  chest 
and  hear  the  cry  of  a  crippled  mitral  valve  or  listen  here 
to  the  fine  crepitation  of  a  commencing  pneumonia;  tap 
yonder  below  that  scapula  and  note  the  flat  sound  of  a 
pleura  filled  with  effusion,  or  come  let  us  see  if  these  tu- 
bercles cannot  be  made  to  give  some  echo  of  their  presence 
above  this  clavicle;  or  tuck  your  thermometer  under  this 
armpit  for  a  few  moments  and  see  how  easy  it  is  to  ascer- 
tain with  precision  the  degree  of  your  patient's  fever!" 
But  the  times  were  not  yet  ripe  for  these  things.  Auen- 
brugger  had  gone  unheeded  to  his  long  repose  and  the  gen- 
ius of  Laennec  and  Wunderlich  had  not  yet  pointed  the  way 
to  the  stethoscope  and  thermometer. 

These  were  really  very  bright  and  talented  young  men 
and  we  must  not  judge  them  too  critically  and  by  our  stan- 
dards alone.  They  were  but  the  reflection  of  their  age — 
an  age  which  believed  death  to  be  impossible  in  infectious 
fevers  where  free  ptyalism  had  been  established  (Davidge) 
and  which  at  this  very  time  was  approving  the  bleeding  of 
a  yellow  fever  patient  twelve  or  thirteen  times  (Eush). 
They  labored  under  the  disadvantage  of  knowing  naught 
of  the  natural  course  of  disease.  We  may  think  that  they 
were  deluded  and  far  gone  from  the  true  path,  but  we 
must  acknowledge  that  they  were  earnest  followers  of  their 
great  teacher,  acting  well   in   the  light  they  had,   and  we 
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C'iumot  believe  otherwise  thau  with  a  "  mens  sibi  nmftria 
recti." 

NoTic:  Hoping  to  glean  .some  further  iiiforiuatioii  re- 
garding this  Society  or  its  members,  I  wrote  to  Dr.  Geo.  W. 
Areher,  of  Emmortou,  Harford  County,  a  son  of  the  Secre- 
tary of  the  Society,  and  grandson  of  its  President,  and  he 
lias  kindly  sent  me  some  interesting  details.  He  knows 
nothing  of  the  Society  but  what  is  contained  in  this  volume, 
wliieh  was  a  gift  from  him  to  the  Faculty. 

Upon  the  death  of  his  mother  in  1774,  John  Archer,  M.B., 
lur  only  surviving  child,  inherited  her  estate.  But  shortly 
after,  dreaming  for  several  successive  nights  that  the  house 
was  struck  by  lightning  and  burned  to  the  ground,  he  was 
so  impressed  that  he  determined  to  erect  another  house 
•a  few  hundred  yards  away.  Accordingly  selecting  a  very 
low  situation,  so  as  to  avoid  any  danger  from  lightning,  he 
erected  there  a  two-story  frame  dwelling  of  medium  size 
in  which  he  and  his  family  lived  the  remainder  of  his  days. 
This  was  "Medical  Hall.  On  the  death  of  Dr.  Arclier"s 
widow  in  1815,  the  estate  became  the  property  of  her  young- 
est son,  Stevenson  Archer,  afterwards  M.  C.  and  Chief 
Judge  of  the  Court  of  Appeals  of  Maryland.  He  added  to  it 
a  three-story  stone  residence,  converting  the  old  house  into 


a  liack  liuilding.  lie  dying  in  1S4;  it  descended  to  his 
youngest  son,  also  named  Stevenson,  and  also  later  M.  C. 
A  few  years  ago  it  was  purchased  from  him  by  a  grandson 
of  the  Judge,  Hon.  Stevenson  Archer  Williams,  lately  State 
Senator,  who  still  owns  it.  The  old  office — a  one-story 
stone  building  with  cellar  and  loft — where  the  students — 
of  whom  there  were  about  50  in  all  during  the  last  quarter 
of  the  eighteenth  century — read  and  held  their  meetings, 
lias  entirely  disappeared,  but  a  picture  of  the  place  taken 
while  it  still  existed,  has  happily  been  preserved  and  will 
shortly  be  reproduced  in  a  history  of  Harford  County  which 
my  correspondent  is  now  engaged  in  writing.  The  "  Hospi- 
tal "■  mentioned  in  one  of  the  papers  must.  Dr.  A.  thinks, 
have  been  the  County  Almshouse,  situated  two  miles  from 
Medical  Hall,  "  near  the  road  from  the  present  Churchville 
to  Bel  Air,  whose  sick  certainly  received  the  services  of  the 
old  Dr.  and  his  students  as  his  ledg:!rs  amply  show."  Dr. 
A.  recollects  his  father  telling  him  of  one  of  the  students 
being  terribly  scolded  by  his  preceptor  for  bringing  away 
for  dissection  the  head  of  a  pauper  who  had  died  there. 
The  building  has  long  since  disappeared  and  when,  some 
15  years  ago.  Dr.  A.  visited  the  locality  he  was  unable  even 
to  identify  its  exact  site. 


THE  DOCTORS  GUSTAVUS  BROWN  OF  LOWER  MARYLAND/ 


By  ErcEM-  F.  Cordkll,  M.  D. 


Doctor  tirsTATus  Bkowx,  1st,  the  first  of  the  family 
1o  arrive  in  America,  was  born,  according  to  statements 
in  his  own  handwriting  in  his  Book  of  Common  Prayer  and 
Bible,  at  Dalkeith,  near  Edinburgh,  Scotland,  on  the  10th 
of  April,  1()89,  and  was  baptized  the  same  day.  His  par- 
ents were  Gustavus  and  Jane  Mitchelson  Brown,  and  his 
paternal  grandfather  was  the  Kev.  Richard  Brown,  of  the 
Established  Church  of  England,  a  graduate  of  the  Univer- 
sity of  St.  Andrew's  and  minister  to  Salton  in  Scotland  in 
the  reign  of  Charles  I.  This  Eichard  was  the  son  of  David 
Broun,  as  the  name,  which  was  a  numerous  one,  was  form- 
erly spelt.  Xothing  is  known  of  Dr.  Brown's  education, 
either  literary  or  medical.  In  the  old  prayer  book  above 
referred  to,  he  wrote:  "I  came  into  Maryland  May  1708." 
Dr.  Toner  gave  the  following  account  of  his  arrival :  "  When 
a  youth  of  nineteen,  he  became  a  surgeon  or  surgeon's  mate 
on  one  of  the  royal  or  king's  ships  that  came  to  the  Colony 
in  the  Chesapeake  Bay  in  1708.  While  his  ship  lay  at 
anchor,  he  went  on  Shore,  biit  before  he  could  return  a 
severe  storm  arose,  which  made  it  necessary  for  the  ship 
to  weigh  anchor  and  put  out  to  sea.     The  young  man  was 
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left  with  nothing  but  the  clothes  on  his  back.  He  quickly 
made  himself  known,  and  informed  the  planters  of  his  will- 
ingness to  serve  them  if  he  could  be  provided  with  instru- 
ments and  medicines,  leaving  them  to  judge  if  he  was 
worthy  of  their  confidence.  He  began  the  practice  of  medi- 
cine at  Nansemond,  Md.  He  soon  gained  respect  and  suc- 
ceeded beyond  his  expectations.  He  married  into  a  wealthy 
family,  made  a  large  fortune  and  wishing  to  lay  his  bones 
in  his  own  loved  Scotland,  returned  there  with  his  family 
and  became  possessed,  by  purchase  it  is  believed,  possibly 
by  inheritance,  of  the  lands  he  disposed  of  by  his  will.  His 
wife  became  dissatisfied  witli  Scotland,  and  he  returned  in 
1734  to  Maryland,  where  he  had  years  before  purchased 
the  seat  of  Col.  Lomax.  called  '  Kich  Hill,'  four  miles  from 
Port  Tobacco,  Charles  Co."  " 

Dr.  Brown  married  in  1710,  Frances  Fowkc,  two  years 
his  junior,  daughter  of  Col.  Gerard  Fowke,  of  Chai'lcs 
County.  By  her  he  had  13  children,  of  whom  one  son  and 
seven  daughters  survived  her.  She  died  on  the  8th  of 
November,  1744^  in  her  54th  year.  Dr.  Brown  took  for 
his  second  wife,  ^NFrs.  Margaret  Black  Boyd,  widow  of  an 
Irish  gentleman  and  merchant  of  Port  Tobacco.  By  her 
he  had  two  children,  a  son  and   a  daughter.     The  son  was 
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Gustavus  Kichard  Browu,  M.  D.,  the  second  of  the  three 
physicians  mentioned  in  this  sketch. 

Dr.  Brown  acquired  a  large  and  lucrative  practice  in 
Charles  County  and  was  prominent  in  public  affairs.  He 
was  one  of  seven  Trustees  appointed  by  the  Assembly  to  fill 
vacancies  in  the  list  of  school  teachers  of  the  Province.  He 
was  active  in  matters  of  religion  and  donated  an  organ  to 
his  parish  church.  He  was  one  of  the  commissioners 
appointed  to  regulate  the  parishes  of  St.  Mary's  and  Charles 
Counties.  In  1729  he  was  one  of  those  appointed  to  lay 
out  '■  a  town  at  the  head  of  Port  Tobacco  Creek."  He  was 
a  vestr}Tnan  of  his  parish  and  in  1755  Associate  Judge  of 
Charles  County  Court. 

He  had  a  number  of  medical  students  at  "  Eich  Hill," 
two  of  whom  became  his  sons-in-law,  viz.,  Dr.  Michael  Wal- 
lace, of  King  George  County,  Va.,  and  Dr.  John  Key,  of 
St.  Mary's  County,  Md.  The  nine  daughters  of  Dr.  Brown, 
known  as  "  the  nine  Miss  Browns,"  also  as  "  the  nine  graces," 
all  grew  to  maturity.  They  are  represented  to  have  been 
very  fascinating  and  had  many  suitors.  All  married  and 
their  descendants  are  to  be  found  in  the  well-known  Mon- 
cure.  Turner,  Scott,  Wallace,  Key,  Stone,  Blackburn  and 
•other  Marjiand  and  Virginia  families.  Four  of  them  mar- 
ried ministers,  one,  Margaret,  married  the  Hon.  Thomas 
Stone,  of  Maryland,  signer  of  the  Declaration  of  Indepen- 
dence. It  is  an  interesting  fact,  which  Dr.  Brown  mentions 
in  his  will,  that  upon  the  marriage  of  all  of  his  daughters, 
he  required  their  husbands  to  secure  upon  them  the  prop- 
erty which  they  received  from  him  as  dower. 

Dr.  Brown  died  at  "  Eich  Hill,"  suddenly  of  apoplexy, 
some  time  in  April,  1762.  His  will,  dated  December  9, 
1755,  was  probated  May  13,  1762.  In  this  document  he 
speaks  of  himself  as  "  Practitioner  in  Medicines  and  Laird 
of  Mainside  and  House  Byers  in  Scotland,"  and  refers  to  his 
lands  of  "  Easter  House  "  and  his  farm  in  and  abovit  New- 
stead,  Scotland,  and  to  his  plantation  called  "Middleton," 
in  Durham  Parish,  Charles  County,  Md.  He  provides  most 
liberally  for  the  education  of  his  son,  Gustavus  Eichard 
Brown,  and  directs  that  a  mourning  ring  be  given  "  to  each 
worthy  friend,"  naming  seven  persons  thus  designated.  His 
Scotch  property  seems  to  have  been  given  chiefly  to  his  elder 
son  Eichard,  whilst  the  younger  received  the  main  part  of  his 
Maryland  lands.  There  are  several  codicils  to  the  will. 
Mr.  Thomas  Swann,  near  Alexandria,  owns  portraits  of  Dr. 
Brown  and  his  first  wife. 

The  following  anecdote — the  only  one  that  has  come  down 
to  us — is  told  of  him  on  the  authority  of  his  son-in-law, 
Dr.  Wallace :  "  On  one  occasion  Dr.  Brown  was  sent  for 
in  haste  to  pay  a  professional  visit  in  the  family  of  a  Mr.  H., 
a  wealthy  citizen  of  King  George  County,  Va.,  who  was 
usually  -very  slow  in  paying  his  physician  for  his  valuable 
services,  and  who  was  also  very  ostentatious  in  displaying 
Tiis  wealth.  In  leaving  the  chamber  of  his  patient  it  was 
necessary  for  Dr.  B.  to  pass  through  the  dining  room, 
where  Mr.  H.  was  entertaining  some  guests  at  dinner.  As 
Dr.  B.  entered  the  room  a  servant  bearing  a  silver  salver, 


on  which  stood  two  sih'er  goblets  filled  with  gold  pieces, 
stepped  up  to  him  and  said,  '  Dr.  B.,  master  wishes  yoti  to 
take  out  your  fee.'  It  was  winter  and  Dr.  B.  wore  his  over- 
coat. Taking  one  of  the  goblets,  he  quietly  emptied  it  into 
one  pocket,  and  the  second  goblet  into  another,  and  saying 
to  the  servant,  '  Tell  your  master  I  highly  appreciate  his 
liberality,'  he  mounted  his  horse  and  returned  home." 

The  indenture  of  Dr.  Michael  Wallace,  one  of  the  pupils 
and  a  son-in-law  of  Dr.  Brown,  is  extant  and  is  worth  repro- 
ducing in  this  connection.  This  Dr.  Wallace  was  born  May 
11,  1719,  and  died  at  his  place,  "  Ellerslie,"  King  George 
County,  Va.,  in  January,  1767. 

Lndextuee  of  Br.  Michael  Wallace. 

Att  Glasgow  the  Eighteenth  Day  of  March  One  Thousand 
Seven  Hundred  and  Thirty-four  Years  It  is  Contracted  Indented 
and  Agreed  betwixt  Lawrence  Dinwiddie  Merchant  in  Glasgow 
In  Xame  and  Behalf  and  for  the  Account  of  Dr.  Gustavus 
Brown  of  Charles  County  in  JIaryland  on  the  one  part  And 
Michaell  Wallace  LawfuU  Sou  to  the  Deceast  William  Wallace 
of  Galrigs  with  the  Special  Advice  and  Consent  of  Thomas 
and  Michaell  Wallace  Merchts  in  Glasgow  his  Uncles  And  the 
said  Thomas  and  Jlichaell  Wallaces  As  Cautioners  for  their 
Said  Nephew  on  the  Other  part  That  Is  To  Say  the  said 
Michaell  Wallace  With  Consent  for  said  Has  Become  Bound 
and  Obliged  and  hereby  Binds  and  Obliges  himself  to  be  an 
Apprentice  and  Servant  to  the  said  Doctor  Gu.stavus  Brown  in 
his  Bussiness  and  Imployment  of  Phj-sick  Surgery  and  Pharm- 
acy Dureing  the  space  of  Six  Years  from  his  Entery  Which  is 
hereby  Declared  to  be  from  his  first  and  next  Arivall  in  the 
said  Charles  County  in  Maryland  During  Which  Space  the  said 
Michaell  Wallace  Junior  as  principall  and  the  said  Thomas  and 
Michaell  Wallaces  his  Uncles  as  Cautioners  Bind  and  Oblidge 
them  Conty  and  Severallj-  their  Heirs  and  successors  that  the 
said  Michaell  Wallace  Junr.  Shall  Honestly  Faithfully  And 
Asidiously  Serve  and  Obey  the  said  Doctor  Gustavus  Brown 
his  Master  in  his  Bussiness  and  Imployment  forsaid  And  all 
other  his  Lawfull  Affairs  Eelateing  thei-eto  And  Shall  Attend 
him  there  Intill  by  Day  and  by  Night  and  shall  not  Absent 
himself  therefrom  (Without  Leave  Asked  and  Given  from  his 
said  Master  or  in  Case  of  Sicknes)  And  that  Dureing  the  space 
foresaid  he  shall  forbear  all  Gameing  Drinking  and  Keeping 
of  Idle  Company  And  shall  not  Dureing  his  said  Apprenticeship 
have  any  patients  of  his  own  under  Cure  Upon  No  Pretence 
whatsomever.  And  that  he  shall  not  reveall  his  said  Masters 
Bussiness  and  Secreets  Nor  the  Secreet  Deseases  of  his  patients 
And  that  he  shall  not  Misbehave  himself  in  any  sort  Nor 
Commit  or  Omitt  Anything  Contrair  to  the  Meaning  hereof 
And  upon  his  failzieing  in  any  of  the  Above  points  it  shall  be 
Lawfull  for  his  said  Master  to  Debar  and  Seclude  him  from 
his  said  service  For  The  Which  Causes  On  the  Other  part  the 
Said  Lawrence  Dinwiddie  Binds  and  Obliges  Himself  In  Name 
and  Behalf  And  On  the.  Account  of  the  said  Doctor  Gustavus 
Brown.  That  the  said  Gustavus  Brown  shall  not  only  Teach 
Learn  and  Instruct  the  said  Michaell  Wallace  his  Apprentice 
In  the  Art  of  Phj'sic  Surgery  and  Pharmacy  forsaid  in  every 
part  and  point  thereof  and  to  use  his  best  and  utmost  En- 
deavour to  make  him  Expert  and  Perfect  yrin  so  far  as  he 
knows  himself  or  the  Judgement  and  Capacity  of  the  said 
Michaell  Wallace  is  .Vble  to  Uptake  But  Also  to  pay  for  his 
passage  to  the  said  County  in  JSIaryland  .\nd  There  to  furnish 
provide  and  ent  ^rtain  him  Dureing  the  space  of  ther  Indentures 
In  Meat  Drink  ("loathing  Lodgeing  and  Washing  And  All  Other 
Necessaries  as  becomes  an  .Apprentice.     Provideing  Always  as 


190 


JOHNS   HOPKINS  HOSPITAL  BULLETIN. 


[Nos.  137-138. 


it  is  hereby  Expressly  provided  and  declared  that  in  case  the 
said  ilichaell  Wallace  Apprentice  for  said  On  his  arrivall  in 
the  said  County  in  Maryland  shall  not  Answer  the  Expectations 
of  the  said  Doctor  Gustavus  Brown  then  it  shall  be  Lawfull 
for  him  to  Dismiss  the  said  Michaell  Wallace  from  his  Service 
Upon  his  Passage  and  Other  Charges  homeward  to  Scotland 
and  in  case  the  said  Dr.  Gustavus  Brown  should  happen  to 
Dye  Dureing  the  space  of  this  Indenture  It  is  hereby  Expressly 
Declared  the  same  becomes  Void  and  Null  And  the  said  Michael 
Wallace  and  his  said  Cautioners  fully  Discharged  thereof  and 
Both  parties  Bind  and  Oblidge  themselves  to  perform  and 
observe  their  Respective  parts  of  the  premises  to  Each  Others 
Under  the  penalty  of  Twenty  Pounds  Sterling  to  be  paid  by 
the  party  failzier  to  the  party  observer  or  willing  to  observe 
the  premises  by  and  att  our  performance  and  the  said  Michaell 
Wallace  forsaid  Binds  and  Oblidges  me  my  heirs  &  to  free 
Believe  and  skaithless  keep  my  said  Caurs  of  their  Cautiong  for 
me  in  the  premises  and  of  all  Coast  Skaith  Dammadge  and 
Expenses  they  may  Sustain  Therethrow  Consenting  to  the 
Kegistration  hereof  in  the  Books  of  the  Councill  and  Session 
or  any  others  competent  to  have  the  Strength  of  a  decreet 
that  Lers.  of  Homing  other  Excells  needfull  may  pass  hereon 
and  thereto  Constitutes. 

Ors  prors.  In  Witness  yrof  thir  presents  Wryten  on  Stampt 
paper  by  James  Bowman  Wryter  in  Edinburgh  Are  Subscrived 
by  us  Place  Day  Moneth  and  Year  of  God  Above  Wryten  before 
these  Witnesses  John  Meek  Maltman  in  Glasgow  and  the  said 
James  Bowman. 

Law.  Dinwiddle,  Junr.  Michael  Wallace  Thomas  Wallace 
Mich.  Wallace. 

John  Meek  Witnes.    James  Bowman  Witness. 

The  above  Indenture  is  endorsed  "  Indenture  betwixt  Doctor 
Gustavus  Brown  and  Michaell  Wallace  1734.  June  6,  1740. 
Thos  ,  Michl  Wallace   compleated  the  words  &  time  of 

the  ^vithin  Indentuie  given  undr  my  hand  the  day  &  year  as 
above.  Gust.  Brown." 

DocTOK  Gustavus  Eichaed  Beowx,  son  of  Dr.  Gustavus 
Browiij  1st,  by  his  second  marriage,  was  born  at  his  father's 
seat  near  Port  Tobacco,  according  to  his  own  statement, 
on  the  17th  of  October,  1747.  He  was  educated  at  the 
University  of  Edinburgh,  where  he  took  the  degree  of  M.  D. 
in  1768.  His  thesis,  which  was  published  in  pamphlet  form 
according  to  custom,  was  entitled  "  De  Ortu  Animalium 
Caloris,"  8vo,  pp.  45,  Edinburgh,  Balfour,  Auld  &  Smellie, 
1768.  Among  his  fellow-students  was  the  famous  Dr.  Ben- 
jamin Eush,  of  Philadelphia,  who  used  to  say  of  him  that 
"  he  was  not  second  to  any  student  at  the  University  at  that 
period."  ^ 

After  "  walking  "  the  London  hospitals  for  several  months, 
he  rettirned  to  Maryland,  stopping  on  the  way  for  some  time 
at  the  Medeira  Islands  and  bringing  thence  with  him  a  large 
collection  of  rare  plants  and  flowers.  As  Dr.  Craik  was 
then  practicing  at  Port  Tobacco,  he  first  settled  at  Nanje- 
moy,  four  miles  distant,  but  the  former  moving  later  to 
Alexandria,  he  took  up  his  residence  at  Port  Tobacco,  where 
he  spent  the  remainder  of  his  days.  May  15,  1769,  he  mar- 
ried Margaret,  or  "  Peggy,"  Graham,  of  Prince  William 
County,  Va.,  who  brought  him  four  children,  viz. :  Elizabeth, 
Margaret,  Gustavus  and  Gustavus  Eichard.     His  daughters 
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died  unmarried,  but  his  sons  left  children  and  the  name 
Gustavus  is  still  perpetuated  in  Mr.  Gustavus  T.  Brown 
and  Gustavus  E.  Brown,  D.  D.  S.,  both  of  Washington  city, 
their  descendants. 

Dr.  Brown  was  repeatedly  solicited  to  take  public  office. 
He  was  a  delegate  from  Charles  County  to  the  Maryland  Pro- 
vincial Council  of  1774.  During  the  Eevolutionary  period 
he  was  a  firm  and  active  patriot.  At  a  meeting  of  the 
inhabitants  of  the  county  June  14,  1774,  to  protest  against 
the  act  of  Great  Britain  in  closing  the  port  of  Boston,  he 
was  appointed  on  the  committee  of  correspondence  to  call 
a  general  meeting  and  to  correspond  with  similar  committees 
in  the  other  counties.  He  was  one  of  the  Judges  of  his 
county  in  1776-7.  It  has  been  stated  that  he  was  a  surgeon 
in  the  Eevolntion,  but  this  is  certainly  a  mistake.  It  may 
have  arisen  from  his  having  attended  some  of  the  Conti- 
nental troops  at  Port  Tobacco.  In  the  spring  of  1776,  in 
company  with  his  nephew.  Dr.  James  Wallace,  he  estab- 
lished a  hospital  for  inoculation,  as  will  appear  from  the 
following  advertisement,  which  appeared  in  the  Virginia 
Gazette,  published  at  Williamsburg,  on  the  28th  of  June: 

Charles  County,  Mabyuv^nd,  June  15,  1776. 
The  subscribers  have  fitted  out  &  provided  with  every 
necessity  a  commodious  house  for  the  purpose  of  inoculation, 
where  they  are  ready  to  receive  such  as  are  inclined  to  take 
the  smallpox  at  the  rate  of  £5  Maryland  currency  each. 
The  distance  being  a  little  more  than  five  miles  from  any  part 
of  the  Potomac  River,  between  the  town  end  of  Fairfax,  &  the 
upper  end  of  Westmoreland  counties,  in  Virginia,  will  render 
it  very  convenient  to  the  inhabitants  of  the  included  counties. 
Those  who  will  favor  the  subscribers  with  their  company  may 
depend  upon  their  utmost  care  &  attention. 

G.  R.  Brown, 
James  Wallace.* 

Such  as  prefer  coming  by  water  may  do  it  very  conveniently,, 
as  the  house  stands  on  Burdett's  Creek  only  four  miles  from 
its  mouth. 

He  was  a  member  of  the  State  Convention  called  to  ratify 
the  constitution  of  the  national  government  in  1788.  He 
was  a  Visitor  to  St.  John's  College  in  1789  and  Grand 
Master  of  Masons  of  Maryland  1797-99. 

As  is  well  known,  he  was  called  in  consultation  in  Wash- 
ington's last  illness,  by  Drs.  Craik  and  Dick;  but  the  patient 
— who  was  also  his  personal  friend  and  neighbor — was  al- 
ready marked  for  death  at  his  arrival,  which  was  only  seven- 
hours  before  the  fatal  termination,  and  the  combined  efforts 
of  the  three  physicians  were  unavailing.  According  to  Dr. 
Toner,  this  was  not  the  first  time  he  had  been  called  m 
consultation  at  Mt.  Vernon. 

Dr.  Brov^l  died  at  his  residence,  "  Eose  Hill,"  after  a 
short  illness,  and  while  he  was  actively  engaged  in  profes- 
sional work.     The  funeral  services  of  the  Episcopal  Church 


*Dr.  James  Wallace,  son  of  Dr.  Michael  Wallace,  of  EUerslie,  King- 
George  Co.,  Va.,  studied  medicine  under  his  uncle.  Dr.  Gustavus  Richard 
Brown,  of  Port  Tobacco,  was  surgeon  in  the  Coutinental  Army  (first  in 
the  2d,  later  in  the  3d  Va.  Regt.)  and  after  the  war  settled  in  Jackson- 
borough,  S.  C,  where  he  died  without  issue,  Dec.  13,  1790. 
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were  held  at  his  house  and  his  remains  were  followed  to 
the  grave  by  a  large  number  of  relatives  and  friends.  His 
tomb  can  still  be  seen  in  the  garden  at  "  Kose  Hill,"  bearing 
this  inscription :  "  Sacred  To  the  Memory  of  Doctor  Gus- 
tavus  Eichard  Brown.  This  tombstone  is  erected  By  his 
relict  Margaret  Brown  In  Memory  Of  her  respect  & 
affection,  And  also  as  a  monument  Of  his  skill  as  a  Physi- 
cian, And  his  learning  as  a  scholar.  Of  his  wisdom  as  a 
Philosopher,  His  patriotism  as  a  citizen.  And  his  generosity 
as  a  friend.  Of  his  elegance  as  a  gentleman,  And  his  hospi- 
tality as  a  neighbour.  Of  his  kindness  as  a  master.  His  ten- 
derness as  a  husband  and  parent.  And  of  his  benevolence 
as  a  man.    He  died  the  30th  of  Sep  1804  Aged  56  years." 

Like  his  father.  Dr.  Brown  was  a  man  of  fine  personal 
appearance,  being  over  six  feet  in  height  and  well  propor- 
tioned. His  manners  were  pleasant  and  affable  and  he  was  a 
well-read  physician  and  a  fine  classical  scholar.  He  was  par- 
ticularly fond  of  botany  and  cultivated  with  great  care  and 
success  an  extensive  garden  of  rare  flowers,  not  for  their 
beauty  only  but  for  their  medicinal  qualities.  It  was  the 
most  extensive  and  artistic  collection  in  the  State,  occupy- 
ing a  sloping  lawn  of  some  ten  acres,  with  three  terraces 
and  interlaced  with  serpentine  walks,  bordered  with  box- 
wood, savin,  juniper  and  other  rare  evergreens.  His  collec- 
tion of  plants  had  been  gathered  from  all  parts  of  the 
world  and  his  home  took  its  name  from  his  rare  and  exten- 
sive collection  of  roses.  He  provided  means  of  irrigation 
for  the  summer  and  a  large  hot-house  for  propagating 
plants  and  for  the  care  of  the  more  delicate  during  the 
winter.  Dr.  Toner  states  that  Dr.  Hosack,  while  a  practi- 
tioner in  Alexandria  in  1791  was  a  frequent  visitor  to  Dr. 
Brown  and  his  garden  and  that  it  was  there  that  he  con- 
ceived the  idea  which  he  subsequently  so  successfully  carried 
out  of  founding  a  public  botanical  garden  in  New  York  city. 

Dr.  Brown  was  a  favorite  preceptor  with  the  young  men  of 
Maryland  and  Virginia  who  were  studying  medicine.  From 
the  close  of  the  Eevolution  until  his  death,  his  office  was 
filled  with  students.  His  house  was  large  and  elegant  and 
his  hospitality  unbounded.  He  is  said  to  have  used  biit 
few  remedies,  but  those  "  of  the  most  efficient  character." 
His  estate  was  productive  and  profitable  and  his  professional 
income  considerable,  so  that  he  was  able  to  indulge  his  taste 
for  good  living  and  his  fondness  for  flowers.  He  is  said  to 
have  been  the  most  popular  man  in  his  community.  He  was 
known  and  revered  far  and  wide,  and  few  there  were  within 
forty  miles  whom  he  had  not  at  some  time  attended  or  be- 
friended. He  was  an  earnest  Christian  and  attended  church 
as  regularly  as  his  constant  professional  calls  permitted.  He 
was  a  communicant  and  vestryman  of  the  Protestant  Episco- 
pal Church  and  a  liberal  contributor  to  it. 

Dr.  A.  Taylor  Norris,  of  Long  Green,  Md.,  has  recently 
visited  the  home  of  Dr.  Brown  and  sends  me  a  description 
of  it.  The  house  said  to  hav?  been  built  by  Dr.  Gustavus 
Brown,  1st,  in  1764  (?)  is  a  large  colonial  mansion  built 
of  brick  imported  from  England  { ?).  Connected  with  it  by 
a  covered  walk  is  another  brick  house  which  was  used  by 


the  Doctor  as  an  office  and  for  hi*  medical  school;  there 
he  received  and  trained  ten  young  men  at  a  time.  A  large, 
well-lighted  basement  was  used  as  a  dissecting  room,  and 
beneath  this  is  a  dark  cellar  which  tradition  asserts  was 
the  receptacle  for  the  bodies  used  for  dissection. 

Mrs.  Joseph  Horner,  of  Warrenton,  Va.,  owns  portraits 
of  Dr.  and  Mrs.  Brown,  and  Mrs.  Vernon  Dorsey,  of  Wash- 
ington city,  has  his  Edinburgh  diploma.  His  two  sons  both 
became  physicians. 

The  following  letter,  written  to  Dr.  Craik  a  few  weeks 
after  Washington's  death,  throws  light  upon  that  celebrated 
case  for  which  the  attending  physicians  were  so  sharply 
criticised : 

Port  Tobacco,  January  2,  ISOO. 

Sir,  I  have  lately  met  Dr.  Dick  again,  in  consultation,  and 
the  high  opinion  I  formed  of  him  when  we  were  in  conference 
at  Mount  Vernon  last  month,  concerning  the  .situation  of  our 
illustrious  friend,  has  been  confirmed. 

You  remember  how,  by  his  clear  reasoning  &  evident  knowl- 
edge of  the  causes  of  certain  symptonas,  after  his  examination 
of  the  General,  he  assured  us  that  it  was  not  really  quinsey, 
which  we  supposed  it  to  be,  but  a  violent  inflammation  of  the 
membranes  of  the  throat,  which  it  had  almost  closed,  and 
which,  if  not  immediately  arrested,  would  result  in  death. 

You  must  remember  he  was  averse  to  bleeding  the  General, 
&  I  have  often  thought  that  if  we  had  acted  according  to  his 
suggestion  when  he  said,  "  he  needs  all  his  strengtli — bleeding 
will  diminish  it,"  &  taken  no  more  blood  from  him,  our  good 
friend  might  have  been  alive  now.  But  we  were  governed  by 
the  best  light  we  had;  we  thought  we  were  right,  &  so  we 
are  justified. 

Dr.  Dick  is  a  most  sensible  man.  He  uses  his  common  sense 
instead  of  the  books  as  his  guide  in  his  profession,  &  he  is 
no  bigot.  He  sajs  our  professional  practice  needs  great  re- 
form, &  that  can  be  brought  about  only  by  each  individual 
becoming  a  practical  reformer  himself.  He  is  disposed  to 
put  up  his  lancet  forever  &  turn  nurse  instead  of  Doctor,  for 
he  saj's  one  good  nurse  is  more  likely  to  assist  nature  in 
making  a  cure  than  ten  Doctors  will  by  his  pills  &  lancet.— 
(Lossing's  Hist.  Rec,  II,  506,  quoted  by  Hayden.)    - 

Doctor  Gustatus  Brown,  .3d,  was  the  grandson  of  Gus- 
tavus Brown,  1st,  and,  although  some  years  older,  the 
nephew  of  Gustavus  Eichard  Brown,  2d.  He  was  the  son 
of  the  Eeverend  Eichard  Brown  (a  minister  of  the  Anglican 
Church,  born  at  "  Eich  Hill,"  December  2,  1825),  and  was 
born  at  "  Mainside,"  near  Edinburgh,  in  1744.  He  studied 
medicine  at  the  University  of  Edinburgh  for  seven  years 
and  obtained  his  degree  there  in  1770,  the  entry  of  his  name 
and  thesis  in  the  catalogue  of  graduates  being:  "Brown, 
Gust.,  Brit.,  De  Cynanche  Phlogist.,  1770." 

He  came  to  America  shortly  after  in  company  with  Drs. 
Henry  Eeeder  (uncle  of  the  lady  whom  he  afterwards  mar- 
ried), Lansdale,  Ireland,  and  some  say,  Goldie,  his  fellow- 
students  at  Edinburgh,  and  with  them  settled  in  St.  Mary's 
County,  Md.  Some  say  that  he  served  in  the  Maryland 
Line  during  the  Eevolution,  but  I  have  seen  no  evidence 
of  it.  In  1782  he  attended  his  friend.  Dr.  Ireland,  and  the 
illness  proving  fatal,  married  his  widow.  This  lady,  who 
was  Susannah,  only  daughter  and  child  of  Col.  John  Eeeder, 


192 


JOHNS   HOPKINS  HOSPITAL   BULLETIN. 


[Nos.  137-138. 


of  the  Eevolutionary  Army,  and  of  a  Huguenot  family  set- 
tled in  Maryland  in  1736,  was  very  rich  and  lived  on  an 
estate  called  "  Summerseat."  Here  the  Doctor  settled  down 
after  marriage  and  here  he  died  on  the  3d  of  July,  1801, 
at  the  age  of  56.  He  left  no  children,  but  his  wife  had  a 
daughter,  Dicandra  Ireland,  by  her  first  husband. 

In  the  last  illness  of  Washington,  Dr.  Brown  received  a 
summons  at  midnight  to  see  the  illustrious  patient  in  con- 
sultation with  Drs.  Craik,  Dick,  and  Gustavus  Eichard 
Brown.  He  mounted  his  horse  and  hastened  towards  Mt. 
Vernon,  but  when  he  reached  Long  Bridge,  he  learned  of 
Washington's  death  and  turned  back.  The  hastily-written 
summons,  together  with  other  relics  of  Dr.  Brown,  were  de- 
stroyed by  fire  at  the  old  homestead  in  1874. 

Dr.  Brown  practiced  with  great  success  in  St.  Mary's 
County.  To  him,  through  his  father,  descended  by  entail  the 
Scotch  estate,  but  as  he  left  no  descendants,  at  his  death  it 
went  to   Gustavus  Eichard   Alexander  Brown,   of   William. 


His  remains  wore  buried  in  the  Eeeder  burial  ground  at 
Westfield,  St.  ilary's  County,  and  his  tombstone  bears  this 
inscription: 

Gustavus   Brown,  M.  D., 

Native  of  Maiden  Side,  Scotland, 

Died  July  3,  1801, 

Aged  56  vears. 


He  was  a 
private  life, 
unrivaled. 


good    man — courteous,   generous   &   hospitable   in 
In  i^ublic  character,  humane  &  useful,  skilful  & 

"  If  virtue,  honor,  wisdom 
May  claim  a  grateful  tear 
Header,  approach  this  silent  earth. 
And  pay  that  tribute  here." 


Both  Gustavus  Eichard  Brown  and  Gustavus  Brown,  3d, 
were  among  the  101  incorporators  of  the  Medical  and  Chi- 
rurffical  Faculty  of  Maryland  in  1799. 


A  CONTRIBUTION  TO  THE  HISTORY  OF  MEDICINE  IN  THE  PROVINCE  OF  MARYLAND. 

1636-1671. 

Bv  Walter  E.  Steinee,  A.  M.,  M.  D., 
Formcrlij  House  Medical  Officer,  The  Johns  HopTcins  Hospiial. 


The  history  of  medicine  in  the  United  States  has  been 
but  little  studied  although  it  offers  many  inducements  to 
investigators.  Eecently  Packard  '  has  collected  valuable  data 
bearing  on  this  subject  and  Thacher,"  Beck,'  and  Toner* 
have  also  worked  somewhat  in  this  field.  They  all  give  but 
little  information  about  early  Maryland  medicine. 

The  publication  of  the  Maryland  Archives  by  the  State 
has  opened  a  vast  storehouse  of  knowledge  about  these  early 
times  and  has  drawn  especially  the  late  Dr.  John  E.  Quinan, 
of  Baltimore,  to  their  study.  His  special  articles  are 
mostly  to  be  found  in  the  Maryland  Medical  Journal  °  and 
in  his  Medical  Annals  of  Baltimore.  It  is  to  be  regretted 
that  he  could  not  have  undertaken  a  complete  history  of 
this  period.  Our  paper,  begun  some  years  ago,  has  derived 
most  of  its  material  from  the  Maryland  Archives. 

Medicine  at  this  period  was  in  a  somewhat  chaotic  state. 
Of  the   three  classes   of   medical   practitioners — the   priest 

'  Paekaid,  The  History  of  Medicine  iu  the  United  States.  Philadel- 
phia, 1901,  pp.  .543. 

'Thacher,  American  Medical  Biography.  Boston,  1828,  2  vol.  in  1 
pp.  436  and  280. 

3Beck,  An  Historical  Sketch  of  the  State  of  American  Medicine  before 
the  Revolution.     Albany,  1842,  pp.  3.5. 

J  Toner,  Contributions  to  the  Annals  of  Medical  Progress.  Washing- 
ton, 1874,  pp.  118,  and  TheMedical  Men  of  the  Revolution.  Philadelphia 
1876,  pp.  140. 

SQuinan,  Illustrations  of  Medicine  in  Maryland  in  "Ye  Olden  Time." 
Md.  Med.  J.,  1883,  X,  pp.  ,51-52,  180-181,  275-27B,  and  324-327. 


physician,  the  regular  physician  and  the  empiric  or  char- 
latan— Maryland  seems  to  have  possessed  but  the  second  and 
last.  No  reference  has  been  found  to  priest  physicians  who 
appear  to  have  been  so  numerous  in  the  history  of  the  New 
England  States. 

Of  the  regular  physicians  nothing  has  been  gained  as  to 
their  preparation  for  the  study  of  medicine  nor  have  we 
been  able  to  learn  if  any  were  graduates  from  medical 
colleges  in  the  old  world.  "At  that  time  medical  practice 
was  learned  in  apprenticeships;  young  men  would  serve  and 
study  with  a  practitioner  from  three  to  seven  years  and 
those  who  had  the  means,  and  the  ambition  of  learning, 
went  abroad  to  Leyden,  Paris,  Padua  or  Great  Britain."' ' 
The  doctors  in  these  early  times  in  the  Province  of  Mary- 
land are  mostly  styled  in  the  records  Physicians  and  Chi- 
rurgeons.  One  of  their  number  is  once  called  the  Dutrh 
Doctor,'  but  his  name.  Emperor  Smith,  does  not  suggest  a 
Dutch  origin.  Another,  George  Binx,  is  mentioned  in  one 
place  as  a  "  Licentiate  in  physick." '  We  will  speak  more 
about  him  later.  He  performed  the  first  autopsy  in  America 
of  which  we  have  any  written  report.  Three  early  doctors 
(Purlivant,  Ellyson  and  Eobinson)  are  called  barber-chirur- 
geons,  but  one  of  them  (Eobinson)  is  more  frequently  dubbed 
barber. 


6  Jacobi,  American  Medicine.   Medical  Record,  N.  Y.,  1000,  Iviii,  p.  201. 
'Provincial  Court,  ii,  p.  468. 
8  Provincial  Court,  i,  p.  72. 
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Besides  confining  themselves  to  the  practice  of  medicine, 
many  found  some  time  to  devote  to  the  public  weal  and  at 
least  eight  of  them  served  their  Lord  Proprietor  as  bur- 
gesses in  the  Assembh'.  Of  this  number  Thomas  Gerard  is 
justly  the  most  prominent.  He  came  over  in  1638  and  set- 
tled on  the  Island  of  St.  Clement  in  St.  Mary's  County. 
He  was  elected  to  the  Assembly  the  following  year  °  and 
served  in  it  almost  continuously  till  named  as  one  of  the 
Council  November  17,  1643.'"  There  he  wielded  vast  influ- 
ence. The  Assembly  which  sat  from  February  28-Mareh  14, 
1659-1660,  was  convened  at  his  house  and  at  the  house  of 
Mr.  Robert  Slye.''  In  the  troubles  of  1655  he  stood  firm 
on  the  side  of  Lord  Baltimore  but  in  1659,  when  Fendall 
tried  to  usurp  power  and  the  Upper  House  was  dissolved, 
Fendall,  Gerard  and  Utie"  took  seats  in  the  Lower  House 
and  the  two  latter  were  then  appointed  to  the  Governor's 
Council.  Gerard's  loyalty  to  Lord  Baltimore  seems  at  that 
time  to  have  waned,  and  he  no  longer  appears  prominent 
in  public  life  after  Fendall  was  deposed.  For  shortly  there- 
after Fendall  and  Gerard  surrendered  themselves,  were  in- 
dicted by  the  grand  jury  at  the  Provincial  Court  and,  after 
trial,  were  found  guilty  of  treason,  receiving  the  sentence 
of  banishment  and  confiscation  of  their  estates.  Both  were 
subsequently  pardoned  by  the  Governor  and  Council  "  on 
each  paying  a  moderate  fine,  forfeiting  their  privilege  of 
voting  and  holding  office  and  giving  sufficient  security  for 
their  good  behavior  towards  his  lordship  and  his  government." 

On  April  30,  1640,'°  Cecilius,  Lord  Baltimore,  appointed 
Gerard  "  conservator  of  our  peace  "  for  St.  Clements  Isle, 
Heron  Isle  and  some  adjacent  territor3^  He  long  served 
as  one  of  the  Justices  of  the  Provincial  Court.  He  was  a 
devoiit  Catholic  and  his  zeal  caused  him  on  one  occasion  "  to 
take  away  the  key  of  the  Chappel '"'  and  to  carry  "  away 
the  Books  out  of  the  Chappel "  so  that  the  Protestants  de- 
sired the  Assembly  to  institute  such  proceedings  against 
him  for  it  as  to  Justice  appertaineth.  He  was  found  "  guilty 
of  a  misdemeanor  and  that  he  should  bring  the  Books  and 
Eev'  taken  away  to  the  place  where  he  had  them  and  relin- 
quish all  title  to  them  or  the  house  and  should  pay  for  a  fine 
500  lbs.  tobacco  towards  the  maintenance  of  the  first  minis- 
ter as  should  arrive." "  Some  time  later  a  serious  charge 
is  recorded  against  him.  He  was  charged  with  disclosing 
some  of  the  Council's  proceedings  against  his  oath  and  as 
lacking  in  loyalty.  They  also  accused  him  of  intemperance 
on  one  occasion.'^  One  witness,  however,  could  not  "sweare 
that  he  was  Drinke  but  that  he  had  been  drinking,"  while 
another  deposed  that  Gerard  "had  drunke  something  extra- 
ordinary but  was  not  so  much  in  drinke  but  he  could  gett 
out  of  a  Cart's  wav."     The  Assemblv  seems  to  have  done 


'Assembly,  i,  p.  29. 

'"Council,  i,  pp.  13S-139. 

"Assembly,  i,  p.  380. 

■'Scharf,  Hist,  of  Md.,  Balto.,  1879,  i,  pp.  26 

"Council,  i,  pp.  89-90. 

'•i  Assembly,  i,  p.    119. 

'^Council,  i,  pp.  3.54-3.57. 


nothing  regarding  these  charges  although  Gerard  desired 
his  actions  to  be  looked  into.  He  probably  caused  Lord 
Baltimore,'"  later,  to  write  in  a  letter  to  Fendall,  "  yow  shall 
doe  well,  if  hee  (Gerard)  shall  desire  it  from  yow,  to  examine 
the  complaints  that  are  against  him,  and  according  to  the 
meritt  of  the  Cause  acquitt  or  censure  him." 

We  do  not  see  much  of  his  record  as  a  physician  in  the 
Archives.  In  1639 ''  he  obtained  230  pounds  of  tobacco 
from  John  Lewger,  the  Secretary  of  the  Province,  "for 
Physick "  administered  to  Eichard  Lee.  Doctors  Gerard 
and  Hooper  appear  to  have  attended  Lee  during  his  last 
illness,  and  they  later  testify  how  he  would  dispose  of  his 
estate  as  he  left  no  will.  One  of  the  chief  items  was  that 
he  willed  his  wife's  "  sattin  pettieoate  "  to  Mrs.  Lewger  and 
made  her  husband  one  of  his  executors." 

It  seems  probable  that  Gerard  early  gave  up  the  practice 
of  medicine  and  devoted  himself  mainly  to  being  Lord  of 
St.  Clement's  Manor '"  and  to  the  various  official  positions 
he  was  called  upon  to  fill.  He  was  a  man  of  wealth  and  in 
the  various  assessments  made  for  St.  Mary's  County  and  for 
the  Province  he  was  always  assessed  more  than  any  other 
doctor.  His  name  appears  frequently  in  the  Court  records 
as  suing  and  being  sued,  or  as  acting  as  a  juryman,  adminis- 
trator of  estates,  or  an  attorney.  One  instance  will  show 
his  capacity  as  a  lawyer.  Robert  Edwards'"  brought  suit 
against  him  for  not  bringing  him  a  good  breeding  sow  at 
Christmas.  Gerard  testified  that  he  bargained  not  for  a 
breeding  sow  but  for  a  "young  sow  ready  to  pigg  or  piggs 
by  her  side."  Such  an  one  he  had  tendered  to  Edwards  at 
the  proper  time  but  he  refused  to  take  it.  This  defense 
seems  to  have  been  considered  so  plausible  that  the  case 
was  dismissed. 

The  other  name  we  must  mention  as  prominent  in  pub- 
lic life  is  that  of  Dr.  Luke  Barber.  He  appears  with  Henry 
Coursey""  as  mediator  between  the  royalists  and  the  puri- 
tans at  Providence  on  March  23,  1655.  He  was  then  taken 
prisoner.  On  account  of  his  loyalty  at  this  time  Lord  Balti- 
more gives  him  "  1000  acres  of  land  at  Porttobacoo  in  case 
itt  appeare  the  said  Coll:  Yarly  or  his  wife  or  his  heires 
have  no  right  thereunto." "'  Barber  once  served  as  deputy 
lieutenant "  for  six  months  while  Fendall  was  out  of  the 
Province  and  was  several  times  in  the  Governor's  Council."' 

The  other  legislators  were  John  Robinson,  Richard  Purli- 
vant,  Thomas  Morris,  Alexius  Pulton  or  Putton,  George 
Binx,  Henry  Hooper  and  John  Wade.  John  Robinson " 
served  but  in  one  Assembly  and  we  get  but  a  slight  glimpse 


'*  Council,  i,  p.  384. 

"Provincial  Court,  i,  p.  107. 

1*  Assembly,  i,-pp.  3S9-390.  Johnson's  Old  Maryland  Manors  (J.  H. 
U.  Studies  in  Hist,  and  Pol.  Science,  1883)  gives  the  Records  of  the  Court 
Leet  and  Court  Baron  of  St.  Clement's  Manor,  from  16.59-1672. 

"Provincial  Court,  i,  pp.  13.5-143. 

MScharf,  Hist,  of  Md.,  Balto.,  1879,  i,  p.  218. 

'' Council,  i,  p.  325. 

55  Council,  i,  pp.  331-332. 

53 Council,  i,  p.  339  and  elsewhere. 

5<  Assembly,  i,  p.  116. 
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of  him.  He  was  later  aiDprehended  for  debt."'  Eichard 
Purlivant  was  an  early  comer  to  Maryland  and  received  "  100 
acres  for  having  transported  himself  at  his  own  charge  into 
the  Province,  and  two  hundred  more  for  having  practiced 
his  art  to  the  benefit  of  the  inhabitants  of  our  Isle  of 
Kent." "°  Thomas  Morris  was  a  burgess  from  St.  Michael's 
hundred"  in  St.  Mary's  County.  He  was  an  early  colonist 
in  Maryland  and  served  in  two  Assemblies.  Alexius  Pulton 
or  Putton  was  also  in  the  Assembly  from  St.  Mary's 
County."*  He  is  mentioned  as  having  received  in  1642 
150  lbs.  tobacco  as  surgeon's  pay  in  the  late  expedition." 
Again  when  Lewger  paid  Gerard  330  pounds  of  tobacco  for 
Physick/"  Pulton,  who  may  have  been  called  in  for  consulta- 
tion, received  140  pounds.  George  Binx  served  in  one 
Assembly."  His  name  is  frequently  in  the  Court  records 
as  suing  for  physick  charges.  On  one  occasion  he  sued 
"Nathan:  Pope  for  5  barrels  of  corne  due  for  physick  to 
Tho:  Oliver,'"  the  deft's  servant,  and  2  barrels  of  come  more 
for  labour  and  physick  extraordinary  to  the  said  Tho:  Ol- 
iver." Again  he  sues  no  less  a  personage  than  Sir  Edmund 
Ployden,"'  the  great  grandson  of  Edmund  Ployden,  the  emi- 
nent jurist,  "  for  pains  and  physidk  last  somer  for  cure " 
of  one  of  his  servants."  On  another  occasion  the  Court 
directs  that  the  man  owing  Binx  for  physick  should  pay 
him  300  lbs.  of  tobacco  and  give  him  also  a  pap  of  powder." 
Henry  Hooper  we  have  referred  to  above.  He  appears 
a  number  of  times  in  the  records  and  seems  to  have  had  just 
the  same  difficulty  in  collecting  bills  as  doctors  now  experi- 
ence. On  March  16,  1644,'°  he  maketh  oath  "  that  he  hath 
performed  chirurgery  for  henry  Lee,  to  the  value  of  100  lbs. 
tob.,  according  to  Justice  and  good  conscience  w*  yet  is 
unsatisfied  to  him."  Later  he  is  bold  enough  to  demand 
from  his  Lordship's  attorney  "  3379  lb.  Tob.  and  3  lb.  Corne 
due  to  him  for  his  sallary  and  chirurgery  in  the  ffort  of  St. 
Inegoes  the  last  yeare."  His  Lordship  acknowledged 
1559  lbs.  of  tobacco  "  as  due  for  surgery  and  Physick  to  the 
soldiers  during  the  time  of  the  garrison,  but  for  the  other 
part  of  the  demand  he  doth  not  find  anything  due  unto 
him  for  the  same.""  The  Court  however  thought  differ- 
ently and  found  for  Hooper  "500  lbs.  tob."  In  1650  he 
enters  into  an  agreement  with  the  Governor  to  serve  him 
"  for  a  twelve  month  from  this  day  in  the  quality  of  Chirur- 
geon  and  the  Governor  is  for  it  to  find  all  druggs,  and  to  find 
him  with  diett  and  lodgeing,  and  to  allow  him  two  thirds 
of  all  the  accounts  which  the  Chirurgeon  Shall  earn  by  his 
practice  in  the  Colony  during  the  Said  time." ''    He  seems 


'^8  Assembly,  i,  p.  17; 
-'  CouuQil  i,  p.  ll!t. 
™  Loc.  cit. 
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to  have  some  military  ability  as  he  was  made  captain,  in 
1650,  of  one  of  the  four  military  companies."*  Somewhat 
later  we  learn  Capt.  Odbur  is  appointed  in  his  stead  as  he 
was  out  of  the  Province."  In  1653  Ealph  Crouch  is  men- 
tioned as  his  executor." 

Of  John  Wade  we  have  little  information.  His  mark  foi- 
cattle  and  hogs  was  both  ears  "flower  deluced  with  Slitts 
and  the  right  ear  underkeeled."  *^  He  appears  in  the  Court 
records  as  appraiser  of  an  estate,  juryman,  witness,  plain- 
tiff and  defendant.  In  1650  he  sued  the  estate  of  Thomas 
Medwell,  whom  he  had  transported  as  a  servant  from  Eng- 
land, for  1080  lbs.  of  tobacco  and  cask."  In  the  itemized 
bill  the  medical  charges  are  most  interesting.  They  are  as 
follows : 

lbs.  Tob. 

It  for  a  vomitive  potion  for  himself •.      30 

It  for  breathing  a  vein  for  himself 10 

It  in  another  sickness  at  the  fort  for  Physick  and  the 
botome  with  Dea  phoreti  and  Sudoretick  Cordi  and 
Corobrotiues  for  his  Stomach  and  my  pains  (i.  e.  phle- 
botomy  with   diaphoretics,   and   sudorific   cordial,  and 

corroboratives.     Browne) 300 

Itt  in   his  last   sickness   more  for  5   Cordialls  Dormytine 

(dormitive) 300 

Itt  for  other  Astringent  means 150 

Itt  for  visiting  two  times 350 

Medwell  never  seems  to  have  acted  as  servant  for  Wade 
and  frequently  desired  him  to  take  away  the  title  of  servi- 
tude. This  Wade  promised  to  do  for  satisfaction  which  he 
never  got.  He  won  the  above  suit  and  was  also  given  by  the 
Court  700  lbs.  tob.  for  transporting  Medwell  out  of  England. 
Six  years  later  Wardriff,"  a  servant,  had  Wade  arrested  for 
the  non-paj^ment  of  a  year's  wages.  In  this  trial  one  wit- 
ness testified  that,  besides  curing  WardrifE  of  the  disease 
he  had  been  afflicted.  Wade  was  to  pay  him  1000  lbs.  of 
tobacco  and  caske  and  a  Kersey  or  Broad  Cloath  Suit,  two 
Shirts  and  two  pair  of  Stockings,  three  pair  of  Shoes  and 
one  Barrell  of  corne  or  100  lbs.  of  tobacco  and  during  Said 
year  was  to  find  him  his  Dyett  &  Lodging.  We  are  not  told 
the  outcome  of  this  suit. 

The  other  doctors  mentioned  during  this  period  are  Peter 
Godson,  Peter  Sharp,  Thomas  Ward,  Emperor  Smith,  Fran- 
cis Ottaway,  Eobert  Ellyson,  Jacob  Lurabrozo,  Eichard  Mad- 
dokes,  John  Stansley,  John  Peerce,  Wells,  and  Waldron. 
Three  of  these  (Sharp,  Godson  and  Ward)  married  widows. 
Of  this  number  Peter  Godson  impresses  us  least  of  all.  He 
was  continually  in  hot  water.  In  1654  he  and  his  wife  are 
up  before  the  Court  for  calling  Eichard  Manship's  wife  a 
witch."  According  to  the  testimony  of  Bartho:  Herring 
Godson  had  said  to  Manship,  "  Take  notice  what  I  Say  I 
came  to  your  house  where  your  wife  layd  two  Straws  &  the 
woman  in  a  jesting  way  Said  they  say  I  am  a  witch  if  I  am 
a  witch  they  Say  I  have  not  power  to  skip  over  these  Strawes 
and  bid  the  said  Peter  Godson  to  Skip  over  them  and  about 


™  Council,  i,  p.  344. 

«»  Council,  i,  p.  347. 

*'  Provincial  Court,  ii,  p.  321. 

"  Provincial  Court,  ii,  p.  87. 


■•s  Provincial  Court,  ii,  pp.  163-163. 
*•  Provincial  Court,  ii,  p.  491. 
'^Provincial  Court,  ii,  p.  399. 


August-September.  1902.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


195 


a  day  after  the  said  Peter  Godson  said  he  was  Lame  and 
thereupon  would  Maintaine  his  wife  to  be  a  witch."'  Mar- 
garett  Herringe's  testimony  was  somewhat  similar.  She  said 
four  straws  were  laid  and  Mrs.  Manship  said  to  Peter:  "  In 
the  name  of  Jesus  come  over  these  straws."  After  mature 
deliberation  the  Court  ordered  Dr.  and  Mrs.  Godson  to  apolo- 
gize, acknowledging  themselves  Sorr}'  for  their  Speeches  and 
to  pay  charges.  Shortly  after  this,  probably  to  get  even  with 
Herringe,  Godson  sues  him  for  1430  pounds  of  tobacco  "for 
Physick  and  Surgery  impended  on  his  wife."  This  amount 
was  examined  "  by  men  of  the  same  f acultie  "  and  was  con- 
sidered exorbitant.  It  was  regulated  to  590  pounds  which 
Herringe  was  ordered  to  pay  in  twenty  days." 

Not  many  months  later  Mrs.  Godson  is  up  again  for  slan- 
der. This  time  Michael  Baisey's  wife  is  the  injured  party 
and  Mrs.  Godson  was  "  bound  in  a  bond  of  good  behaviour  " 
for  two  months."  Godson  himself  seems  to  have  discreetly 
kept  his  mouth  shut  on  this  occasion.  In  1655  a  most 
serious  charge  is  proved  against  him.  He  is  convicted  of 
stealing  a  bodkin  from  the  wife  of  John  Hamilton  and  or- 
dered to  restore  "  four  f ould  "  and  pay  the  Court  charges." 
Again  he  is  before  the  Court  for  not  perfecting  a  cure  he 
promised  to  perform  and  for  leaving  the  patient  worse  than 
he  found  him.  Godson  wisely  procured  his  pay  at  the  onset 
of  the  treatment.  This  the  Court  ordered  him  to  pay  back 
or  perform  his  undertaking.  As  he  took  no  notice  of  this 
order  he  is  again  required  to  return  the  stated  amount  "  or 
Else  Execution."  "  The  last  mention  we  have  of  Godson 
is  when  Peter  Sharp  accused  him  of  taking  too  much  blood 
from  Captain  John  Smith  and  so  causing  his  death.  By  the 
order  of  the  Court  the  case  was  "  referred  to  the  next  Pro- 
vincial Court  when  men  of  Skill  and  ability  shall  Judge 
of  the  Action."  Unfortunately  we  are  not  told  the  result 
of  the  suit.'" 

Peter  Sharp  has  left  little  behind  him  to  tell  his  tale. 
After  he  married  Judith  Garie  he  is  made  administrator 
of  his  wife's  first  husband's  estate."  His  suit  against  Peter 
Godson  we  have  previously  mentioned.  In  1657  he  sued 
Eobert  Harwood  on  behalf  of  his  stepdaughter,  Elizabeth 
Gary,  for  "  reparation  for  slander  and  unhandsome  attempts 
charged  to  be  acted  and  reported  "  by  Harwood.  It  is  finally 
agreed  that  Elizabeth  would  go  in  fifteen  days  to  Thomas 
Davis'  and  remain  there  six  weeks.  Harwood  is  to  pay  for 
her  entertainment  there  and  can  court  her  but  must  bring 
one  or  more  neighbors  always  with  him.  If  at  the  end  of 
this  time  she  agrees  to  marry  him  he  is  to  ]iay  the  Court 
charges,  if  not  Peter  Sharp  will  be  liable.''  Thomas  Ward 
married  the  widow  of  Edward  Commins "  of  whose  estate 
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he  was  later  appointed  administrator.'*  He  appears  in  the 
Court  records  as  '"'  bringing  an  unjust  troublesome  and 
causeless  suit "  against  two  persons,  accusing  them  of  unlaw- 
ful hunting  and  killing  of  his  hogs.  The  Court  required 
him  to  pay  to  them  500  and  300  pounds  of  tobacco  and 
caske  "  in  respect  of  the  great  trouble  and  expense  they 
have  been  put  unto  in  comeing  from  Kent  to  attend  this 
Court."  ^  On  another  occasion  one  of  these  persons.  Clay, 
sues  him  for  slander  for  defaming  his  wife."  The  Court 
said  he  had  done  Clay's  wife  "  a  great  wrong  in  the  slan- 
derous and  abusive  words  by  him  uttered  concerning  her, 
and  to  ask  her  forgiveness  for  the  Same  with  promise  never 
to  wrong  her  Soe  again." 

The  first  item  we  find  about  Emperor  Smith  is  that  in 
1648  he  arrested  John  Nevill  about  Physick  and  Chirurgery 
which  he  applied  to  the  said  ISTevill's  wife."  Nevill  denied 
his  treating  her.  ^Yhereupon  Smith  got  a  witness  to  testify 
that  he  was  at  Xevill's  house  two  years  since  and  heard  his 
wife  say  "if  it  had  not  been  for  the  Dutch  Doctor  she  had 
not  been  her  own  woman."  By  the  consent  of  both  parties 
the  case  was  postponed  till  Nevill's  wife  "returne  out  of 
England."  Smith  elsewhere  appears  as  suing  different  other 
people  for  Physick  and  Surgery.  He  is  one  of  the  doctors 
who  did  an  autopsy  on  Gouge's  head,  which  we  will  refer 
to  elsewhere.'* 

Francis  Ottaway"s  history  is  most  meagre.  Thomas  Heb- 
den  once  complains  that  Ottaway  did  not  bring  in  "  certain 
medicines  this  shipping."  He  then  sued  him  for  three  pounds 
sterling.  The  Court  found  that  as  no  time  was  set  to  Otta- 
way's  procuring  these  medicines  there  was  no  right  to  grant 
a  process  against  him.'°  He  is  again  mentioned  as  suing 
for  some  tobacco  in  roll."  Eobert  Ellyson  was  a  man  of 
some  parts.  He  served  on  the  inquests  held  upon  Anne 
Thompson,  infant,"'  and  the  Indian  lad  killed  by  Dandy" 
and  was  sheriff  of  his  county  "  for  a  short  time.  He  appears 
especially  prominent  in  a  suit  he  brought  against  Nicholas 
Hervey  for  the  non-payment  of  a  cure  of  the  latter's  ser- 
vant." Hervey,  however,  deposed  the  cure  was  relinquished 
before  it  was  perfected  by  Ellyson  and  produced  Dr.  Henry 
Hooper  to  sustain  this  contention.  Ellyson,  on  the  contrary, 
said  he  did  take  the  cure  in  hand  and  did  follow  it  to  a 
good  state  and  was  ready  to  perfect  it  till  he  was  hindered 
and  put  off  by  Hervey,  nevertheless  Hervey  denieth  to  sat- 
isfie  the  said  price  to  him.  To  this  statement  Hervey  said 
Ellyson  did  voluntarily  neglect  and  depart  from  the  cure 
to  the  endangering  of  the  man's  life.  Ellyson  then  claimed 
the  cure  was  well  nighe  perfected  ere  he  departed  at  all  from 
it  and  if  in  his  absence  upon  reasonable  cause  any  charge 
or  damage  was  incurred  by  Hervey  he  was  willing  to  deduct 
it  out  of  his  hire  as  the  Court  shall  think  fitt.    Though  1300 
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pounds  of  tobacco  was  demanded  the  Court  found  only  800 
pounds  owing  to  Ellyson,  400  of  which  had  been  paid.  He 
later  sued  Hervey  again  for  "  556  lbs.  tob."  for  attending 
his  wife  Jane "  and  is  mentioned  as  bringing  two  other 
suits  for  Physick  charges.™ 

Jacob  or  John  Lumbrozo,  the  "Jew  doctor,"  was  estab- 
lished in  the  Province  as  early  as  January  24,  1656.°' 
Hollander  thinks  that  he  arrived  early  in  that  month.  He 
appears  to  have  settled  in  Charles  County  and  to  have  en- 
joyed a  lucrative  practice.  In  1658  he  sues  David  Fereira 
for  "  wages  for  seven  months  attendance."  "  A  few  months 
prior  to  this  event  he  was  accused  of  blasphemy,™  but  escaped 
trial  on  account  of  the  succession  of  Eichard  Cromwell, 
when  a  general  amnesty  was  granted  to  all.'"  In  1663  he 
is  mentioned  as  "  Jacob  alias  John  Lumbrozo,  late  of  Lis- 
bon in  the  kingdom  of  Portugal,"  and  was  then  given  letters 
of  denization."  By  them  he  was  vested  "  with  all  the  privi- 
leges of  a  native  or  naturalized  subject."  Two  years  latei"! 
he  petitioned  for  a  commission  to  trade  with  the  Indians 
and  received  the  same."    He  died  in  1666." 

Eichard  Maddokes,"  John  Stansley "  and  John  Peerce " 
are  mentioned  once,  each  in  connection  with  performing  an 
autopsy. 

Of  Mr.  Wells,  Chirurgeon,  from  St.  Mary's  County,  there 
is  left  almost  naught  but  the  name.  He  is  paid,  in  1639, 
20  lbs.  sterling  out  of  ilr.  Baxter's  estate  for  physick  to 
Mr.  Baxter."" 

Dr.  Waldron  is  mentioned  as  buying  a  ring  of  Francis 
Brooke's  wife  and  agreeing  to  give  1000  lbs.  tob.  for  it, 
which  he  does  not  seem  to  have  paid."  He  was  present  at 
the  house  when  the  midwife  delivered  Susanna  Warren  of 
a  dead  child,"  as  will  be  later  mentioned. 

Thomas  Hebden  does  not  seem  to  have  been  a  physician. 
He,  however,  must  have  practiced  the  art  of  medicine  foi 
he  appears  in  the  Court  records  as  demanding  from  the 
estate  of  John  Cole  50  lb.s.  tob.  for  curing  Cole's  ague  & 
feaver  about  six  months  afore  he  went  into  the  ffort,  25  lbs. 
for  a  purge  then  likewise,  25  lbs.  for  stopping  of  his  blood 
at  that  time."  On  another  occasion  Colonel  Francis  Traf- 
ford  denied  owing  him  anything  or  putting  "any  servant 
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of  his  to  his  i^hysick  or  board.""  Hebden  sold  drugs,  we 
know,"  and  also  provided  coffins  for  burial,*'  thus  being  ready 
for  any  emergency.  He  was  a  prominent  man  in  the  colony 
and  was  many  times  a  burgess  in  the  Assembly. 

Although  there  were  no  woman  doctors  in  those  times 
yet  one  woman,  Katherine  Hebden,  wife  of  the  above 
Thomas,  seems  to  have  given  physick  to  Eichard  Lawrence 
and  was  paid  1900  lbs.  tob.  for  it,  though  the  sheriff  seems 
to  have  been  backward  about  giving  her  compensation  till 
the  Court  ordered  him  to  do  so  out  of  the  levy  for  Physik 
Charges.^  In  1643  Thomas  Hebden  demanded  "210  lbs. 
tob.  of  Edw.  Hall,  due  for  acco*  of  chirurgery  of  his  man's 
legg  &  diett  per  9  weeks." '"  We  later  learn  that  it  was 
Hebden's  wife  who  "  did  chirurgery  upon  the  legg  of  John 
Greenwell,  the  man-serv*  of  the  Said  Ed.  Hall,  &  did  diett 
him  for  7  weeks,  or  thereabouts."  "^  The  Judge  found  for 
Hebden  the  desired  amount.  An  additional  item  is  given 
about  Mrs.  Hebden  on  January  10,  1651,  when  it  is  noted 
that  she  demanded  out  of  George  Manner's  estate  140  lbs. 
tob.  &  cask  for  Physick.^" 

As  to  the  price  of  visits  we  learn  nothing.  Tobacco  was 
used  in  place  of  money  and  corn  was  also  employed,  on  a 
few  occasions,  to  pay  a  doctor's  bill.  Two  are  mentioned 
as  being  paid  in  pounds  sterling.  As  seen  above.  Dr.  Wade 
demanded  250  lbs.  tob.  for  two  visits  paid  to  Thomas  Med- 
well,"  but  we  do  not  know  whether  125  lbs.  tob.  was  the 
usual  price  per  visit. 

Of  the  drugs  used  we  learn  little.  In  an  inventory  of  an 
estate  in  1639  mithradate  and  angelica  root  are  mentioned 
as  in  the  deceased's  belongings.'*  The  first  was  invented  by 
King  Mithradates  and  was  considered  a  cure-all.  Elsewhere 
we  learn  it  was  a  "  compound  electuary  into  which  entered 
myrrh,  saffron  agaric,  ginger,  cinnamon,  frankincense,  gar- 
lic, mustard,  birthwort,  galbanum,  castor,  gum  arable,  opium, 
gentian,  valerian,  acacia  and  other  substances  in  Canary 
wine,  honey,  etc."  It  was  an  alexipharmic  or  a  medicine 
proper  for  expelling  morbific  principles  or  preventing  bad 
efl'ects  of  poisons  taken  inwardly."  Angelica  root  was  an 
aromatic  and  carminative.     Sweet  meat  was  made  from  it. 

The  delusion  of  witchcraft  found  little  soil  to  grow  or 
flourish  on  in  Maryland.  There  was  one  execution  for  it 
and  this  was  in  1684.°'  We  will  speak  of  it  in  a  subsequent 
paper.  In  1654  Mary  Lee  was  executed  as  a  witch  on  high 
seas,  in  a  ship  bound  for  the  Province.  The  records  relate 
something  concerning  it.°" 

Midwives  during  this  period  alone  practiced  obstetrics. 
I  have  been  able  to  find  the  names  of  three  of  them.     In 
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August,  1651,  Mary  Clocker  delivered  Susannah  Warren  of 
a  dead  child  which  had  no  imperfection.  "  Likewise  with 
hair  up  on  its  head  &  nails  upon  its  fingers  and  toes."  Dr. 
Waldron,  who  happened  to  be  in  the  house  at  the  time,  said 
the  mother  "  had  gone  out  her  full  terme  and  that  the 
Child  had  been  dead  as  he  did  Suppose  three  weeks  in  its 
Mother's  womb."  Mrs.  Clocker  further  relates  that  "the 
child  was  free  from  boyles  or  botches,  or  any  disease,  Saving 
only  that  a  little  of  the  Skinn  was  broken  to  the  bredth 
of  betwLxt  two  or  3  fingers  and  about  4  inches  long  comeing 
from  under  the  arm  upon  the  Stomach  which  she  doth  Sup- 
pose it  [due  to]  being  Soe  long  in  her  Womb."  "  A  little 
later  Mrs.  Johnson  "*  is  mentioned  as  a  midwife  on  another 
occasion  and  still  later  Eose  Smith  "  received  into  the  world 
a  man  child  about  three  months  old."  "  It  was  all  bruised 
one  side  of  it."  The  abortion  was  due,  according  to  the 
woman's  testimony,  to  her  husband  beating  her  with  a  pair 
of  "  tongues."  " 

Juries  of  women  are  now  and  then  noted  as  being  required 
to  report  on  the  condition  of  one  of  their  sex.  We  give  two 
instances.  In  1656  eleven  women  are  impaneled  to  search 
the  body  of  Judith  Catchpole,  who  was  suspected  of  mur- 
dering her  child  while  on  the  ship  Mary  and  Francis,  bound 
for  the  Province.  Her  accuser  was  deceased.  He  swore 
the  act  was  done  when  "  all  the  people  &  the  seamen  were 
asleep."  The  women  reported  that  according  to  their  best 
judgment  she  "  hath  not  had  any  child  within  the  time 
charged."  She  was  accordingly  acquitted  by  the  Court,  who 
said  at  the  same  time  that  the  party  accusing  seemed  not 
to  be  in  a  sound  mind."  In  the  next  year  another  jury  of 
women  searched  Elizabeth  Eobins  and  found  her  with 
child." 

Inquests  were  held  early  and  the  causes  of  death  were 
diligently  searched  into.  One  of  the  first  items  in  the  first 
volume  of  the  proceedings  of  the  Provincial  Court  is  an 
account  of  the  inquest  of  twelve  planters,  held  January  31, 
1637,  on  John  Bryant,  killed  by  the  fall  of  a  tree  at  Matta- 
pient.  They  report  that  by  the  said  tree  his  "  bloud  bulke  " 
was  broken  and  that  "  the  said  tree  moved  to  the  death  of 
the  said  John  Bryant;  &  therefore  they  find  the  said  tree 
forfeited  to  the  Lord  Proprietor."  "  On  March  23  and  24 
of  the  same  year  inquests  were  made  on  the  bodies  of  two 
men  "  drowned  by  misadventure."  "  Five  years  later  twelve 
men,  on  November  5,  hold  an  inquest  before  the  Sheriff 
upon  the  view  of  the  body  of  Anne  Thompson,  infant.  They 
report  "  that  they  doe  not  find  anything  but  that  the  said 
Anne  came  to  a  natural  death."  ""    A  few  months  after  this 


'^Loo.  cit. 

9*  Provincial  Court,  ii,  p.  285. 

9=  Provincial  Court,  ii,  pp.  464-465. 

'* Provincial  Court,  ii,  pp.  456-458,  and  Quinan's  article,  op,  cit.,  pp. 
180-181. 

"  Provincial  Court,  ii,  p.  555. 

'3  Provincial  Court,  i,  pp.  9-10. 

"  Provincial  Court,  i.  p.  34. 

'*!  Provincial  Court,  i,  p.  139,  and  Quin.au's  article,  op.  cit.,  pp. 
375-276. 


Edward  Packer  as  Sheriff  and  Coroner  is  asked  to  "  take 
&  impanell  as  many  freemen  as  conveniently  he  may  to 
enquire  by  what  meanes  a  certaine  Indian  ladd  (since  called 
Edward)  came  by  his  death,  and  to  administer  an  oath  to 
them  &  evidence  retorn  without  delay."  A  jury  of  twelve 
men  gave  the  following  return  of  the  inquest  on  Feb.  23, 
1643. 

"  We  find  that  this  Indian  (named  Edward)  came  by  his 
his  death  by  a  buUett  shot  by  John  dandy,  which  buUett 
entered  the  epigastrium  near  the  navell  on  the  right  side, 
obliquely  descending  &  piercing  the  gutts,  glancing  on  the 
last  vertebra  of  the  back,  and  was  lodged  in  the  side  of 
Ano." 

foreman 

George  Binx. 

This  jury  then  filed  the  following  report  that  Dandy  as- 
saulted the  Indian  "  and  one  gonne  charged  with  bulletts 
against  the  said  Edward  did  discharge,  &  therewith  did 
wound  the  Said  Edward  in  the  right  side  of  his  belly  neare 
the  navell,  so  that  he  pierced  his  gutts,  of  which  wound  the 
said  Edward  afterwards  within  the  space  of  3  dales  died."'"' 
Dandy  plead  not  guilty  to  this  charge  and  was  then  tried 
by  a  jury  of  twelve  men  who  brought  in  a  verdict  of  guilty 
of  "  felony  and  murther." 

He  was  a  blacksmith  by  trade  and  so  "  too  valuable  a 
member  of  the  community  to  be  lightly  parted  with." '"" 
"  Upon  the  petition  of  the  great  part  of  the  colony  for  the 
pardoning  of  Dandy,"  his  sentence  was  exchanged  to  "  three 
years  service  to  the  Lord  Proprietary."""  He  was  adjudged 
"  publique  executioner  within  the  province,"  ""  that  is,  pub- 
lic flogger  and  hangman.  This  office  frequently  seems  to 
have  gone  a-begging.  On  another  occasion  the  death  sen- 
tence on  a  man  was  commuted  if  he  would  be  a  common 


In  1647  Governor  Greene  acquitted  Dandy  "  from  all 
such  penalties  and  censures."  ""  As  Dr.  Browne  says,'"'  it 
would  have  been  economy  to  have  hanged  him,  for  in  1657 
the  Court,  thinking  Henry  Gouge  to  be  brought  to  an  un- 
timely end  by  his  master  John  Dandy,  ordered  "  Mr.  James 
Veitch  to  go  where  the  said  Gouge  is  interred  and  to  Call 
So  many  of  the  neighbors  as  Conveniently  can  be  procured 
with  two  Chirurgeons  viz:  Mr.  Eichard  Maddokes  and  Mr. 
Emperor  Smith."  After  a  "  diligent  view  is  taken  of  the 
Said  Corps  the  Said  Chirurgeons  in  the  View  of  those  that 
Shall  be  then  present,  are  to  take  the  head  of  the  Said 
Corps  and  after  diligent  View  and  Search  to  Signifie  under 
their  hands,  how  they  find  the  Said  head  &  Corps,  and  are 
to  cause  the  Said  head  to  be  Carefully  lapped  up  and  warily 
brought   to  the   Court  with  what  convenient  and  possible 


""Provincial  Court,  i,  pp.  254-355  and  360,  and   Quinan's  article,  op. 
cit.,  p.  376. 

•"'Browne,  Hist,  of  Md.,  1884  p.  5.S.  los Council,  ii,  p.  4'J9. 

•»  Council,  i,  p.  98.  ""  Council,  i,  p.  187. 


•oi  Council,  i,  pp.  187-188. 
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speed  as  may  be."  ""  Eleven  men  formed  this  inquest.  They 
report  they  "  diligently  viewed  the  head  of  the  Corps  of 
Henry  Gouge.  And  being  laid  open  to  us  by  the  Chirurgeons 
which  was  Ordered  by  the  Court  to  View  and  Lay  it  open 
unto  us.  We  here  detest  under  our  hands  that  we  can  See 
nor  find  nothing  about  the  Said  head,  but  only  two  places 
of  the  Skin  and  flesh  broke  on  the  right  Side  of  the  head 
and  the  Scull  perfect  and  sound,  and  not  any  thing  doth 
or  can  appear  to  us  to  be  any  cause  of  the  Death  of  the 
said  Gouge.  And  alsoe  we  doe  detest  that  we  did  Endeavor 
what  possible  in  us  lay  to  Search  the  body  of  the  Said  Corps 
and  could  not  possibly  do  it;  It  being  so  noysome  to  us  all, 
and  being  put  at  first  into  the  ground  without  anything 
about  it,  as  the  Chirurgeons  and  the  Sheriffe  can  satisfie 
you."  ""  Dandy  was  subsequently  brought  to  trial  and,  upon 
the  testimony  then  given,  was  condemned  to  death.  He 
escaped  to  Virginia,  but  was  apprehended,  brought  back  and 
finally  executed. 

Maddokes  and  Smith  do  not  seem  to  have  been  paid  for 
this  autopsy,  so  that  they  finally  petitioned  the  Court  for 
"  Satisfaction  for  their  trouble  and  paines  in  viewing  the 
Body  of  Henry  Gouge  late  murthered,  and  desecting  the 
head  from  the  said  Corps."  They  were  accordingly  allowed 
one  hogshead  of  tobacco  to  be  equally  divided  between 
them."" 

In  1648  George  Manners  is  "  ordered  to  impannell  a  jury 
of  12  men  to  make  inquiry  of  the  death  of  Tho:  Allen 
f owned  dead  upon  the  sands  of  Poynt  Looke  out  in  St. 
Michael  manor."  On  the  next  day  through  their  foreman, 
Edward  Cottam,  they  report  that  they  found  "Thomas 
Allen  was  shott  under  the  right  shoulder,  &  hath  three 
holes  but  whether  with  shott  or  Arrowes  they  know  not. 
His  Corps  is  so  eat  &  consumed.  And  likewise  that  a  great 
peice  of  his  skull  is  broken  &  taken  away;  &  the  skin  of 
his  scull  is  broken  &  taken  away;  and  the  skin  of  his  scull 
is  flayed  of  quite  round  his  head." '"  On  the  back  of  Allen's 
will  was  found  this  remarkable  statement:  "  I  desyre  that 
&  if  I  should  sodenly  dye,  &  the  cause  how,  should  not  be 
directly  knowne  how,  or  where,  or  when.  That  there  bee 
speedy  Enquiry  made,  how  &  where  and  what  was  the  cause. 
And  if  it  be  not  directly  fownd  then  I  would  have  Nick: 
&  Marks  att  Pyney-neck,  Irish  men,  questioned  as  suspitious 
persons:  for  reasons  to  mee  best  knowne.  This  more  I 
desyre  of  you  my  freinds  John  Hatch,  &  Eichard  Banks 
&  soe  likewise  of  you  my  Sonnes  Thomas,  William,  &  Robert 
Allen.    This  is  my  desyre.     Wittness  my  hand  this  twenty- 

"s  Provincial    Court,  ii,   pp.   .534-525,  and    Quinan's    article,   op    cit 
pp.  51-52. 

i»9  Provincial  Court,  ii,  p.  535.  m  Provincial  Court,  i,  p.  40:i. 

""Provincial  Court,  ii,  p.  546. 


third  of  Aprill  Ano  Dni  1648."  ""  We  learn  nothing  of  the 
subsequent  history  of  the  affair. 

A  few  years  later  Ralph  Bcane  was  suspected  of  foul 
play  to  his  servant  Ralph  Loe.  At  the  investigation  a 
man  named  Simpson  makes  deposition  that  he  with  Mr. 
Budd  found  Loe  gro[veling  on  the]  Timber  and  rattling 
in  the  Throate  and  not  knoweing  conveniently  h[ow  to 
carry  him]  off,  thay  willed  Ralph  Beane  to  fetch  a  Chayre 
well  bee  did,  and  p[utting  him  there  the]  man  still  re- 
mayned  ratling  in  tho  throate  and  drabling  at  the  mou[tli. 
And  as  they]  were  carrying  him  to  the  House,  the  Said 
Man  fetched  a  great  groane,  an[d  dyed  in  the  Chaire]. 
Simpson  further  says  "  hee  sawe  noe  blood  abo[ut  him 
or  any]  blowe  or  harme  or  any  outward  appearance  oc- 
casioning his  death  but  [that  he  verily]  believeth  that 
hee  dyed  of  some  imposthume  or  apoplexey."  A  jury  of 
twelve  men,  after  due  consideration,  decided  that  Beane  was 
in  no  way  accessible  to  his  death,  "but  in  regard  hee  gave 
occasion  of  the  Charge  ensueing  thereupon  by  his  private 
and  Suddayne  buriall  of  him  dyeing  suddenly  It  is  ordered 
that  hee  the  said  Ralph  Beane  shall  satisfie  the  same,  being 
as  followeth  viz:  to  the  Chirurgeons,  Widowe  or  Adminis- 
tratrix nowe  the  wife  of  Thomas  Bushell  One  thousand 
pounds  of  tobacco  and  Caske.  To  the  Sherifl'e  for  his  Coro- 
ners ffee  two  hundred  pounds  of  Tob:  and  Caske  and  for 
impanelling  the  Jury  &  Sumoninge  Witness  three  hundred 
pounds  of  Tob :  &  Caske,  And  all  Court  Charges."  "* 

On  July  20,  1670,  John  Stansley  and  John  Peerce,  Chirur- 
geons, are  ordered  to  view  the  head  of  Benj.  Price  and  "  cer- 
tify what  their  opinions  are  touching  the  death  of  the  said 
Price.""*  He  was  thought  to  have  been  killed  by  the 
Indians. 

The  first  act  for  the  regulation  of  Coroner's  fees  was 
passed  by  the  Assembly  in  1671.  The  amount  was  fixed  at 
two  hundred  and  fifty  pounds  of  tobacco  "  for  their  viewing 
the  bodyes  of  any  pson  or  psons  murthered  Slayne  drownded 
or  otherwise  dead  by  Misadventure."  It  was  to  be  "paid 
and  allowed  to  them  out  of  the  goods  or  Chatles  of  the 
Person  Murthered  or  Slayne  (if  they  had  any)."  ""  If  not, 
the  amount  was  to  be  obtained  by  a  County  Levy. 

From  the  above  sketch  we  may  conclude  that  Maryland 
has  no  reason  to  complain  of  her  early  doctors.  Some,  it 
is  true,  were  too  free  with  the  use  of  their  tongues,  as  the 
records  well  show,  and  others,  as  Peter  Godson,  savor  some- 
what of  the  charlatan.  Yet  all  in  all  they  were  a  set  of 
men  abreast  with  their  times.  They  seem  to  have  served 
well  their  day  and  generation. 


'I'ProviDcial  Court,  i,  p.  404.  '"Provincial  Court,  ii,  pp.  73-74. 

"•Council,  ii,  p.  65,  and  Quinan's  article,  op,  cit.,  p.  51. 
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lu  considering  this  subject  I  shall  deal  with  the  past 
rather  than  with  the  present,  and  as  we  stand  here  on  the 
illumined  heights  of  the  twentieth  centurj-  and  cast  our 
eyes   downward   and  backward   over   the   history   of   tuber- 


gative  students   in   any   branch   of   medicine   are  not   to   be 
found. 

Rising  out   of   this  gray   obscurity,  on   the  very  horizon 
of  our  vision,  elevated  by  some  irresistible  internal  force, 


DR.   BENJAMIN   RUSH. 
From  painting-  by  Sully. 


culosis  in  our  country,  several  figures,  conspicuous  above 
their  fellows,  stand  forth  as  beacon  lights  along  the  way. 
In  the  far  distance,  view  is  lost  in  the  mists  of  the  early 
centuries  of  American  practice,  when  physicians  toiled  for 
their  patient's  good  in  paths  laid  down  for  them  by  the  old 
European  masters,  without  time,  inclination,  or  facilities. 
for  questioning  these  guiding  principles,  and  real,  investi- 

'  Read  before  the  Laennec  Society  <if  tlie   .Johns    IfopKins   Hospitiil, 
February  a6,  19(13. 


favored  by  new  conditions,  new  surroundings,  the  establish- 
ment of  a  general  hospital,  the  beginning  of  clinical  teach- 
ing, the  face  of  the  first  true  student  appears,  Benjamin 
Rush,  the  Sydenham  of  the  new  w'orld. 

Born  in  1745,  near  Philadelphia,  receiving  his  early  edu- 
cation from  Reverend  Samuel  Findley  in  Nottingham, 
Maryland,  "  among  a  people  remarkable  for  their  simplicity, 
industry,  morality  and  religion,"  young  Rush  went  to 
Princeton  in  1759  and  after  obtaining  the  degree  of  Bache- 
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lor  of  Arts  in  1760  when  yet  under  fifteen  years  of  age,  at 
once  entered  the  office  of  Dr.  John  Eedman  of  Philadel- 
phia as  a  student  of  medicine.     The  books  of  Hippocrates 
were  given  him  to  read  and  these  he  transcribed  from  Greek 
into  English.     In  1766  when  Cullen  was  at  the  height  of 
fame  Eush  proceeded  to  Edinburgh,  graduating  there  two 
years  later.     Some  time  was  then  spent  in  London  and 
Paris,  but  in  the  fall  of  1769  he  returned  to  Philadelphia 
to  begin  the  practice  of  physic.     At  once  he  was  elected 
professor  of  chemistry  in  the  college  of  Philadelphia,  making 
the  fifth  of  the  group  of  men,  Drs.  Shippen,  Morgan,  Kuhn, 
and  Bond  which  composed  the  faculty  of  this  first  medical 
school  of  America.     Here  for  forty-four  years  he  remained 
a  teacher  of  medicine,  two  successive  generations  of  pupils, 
fully  2350  in  number,  receiving  their  inspiration  from  him. 
From  the  time  he  began  his  diary  when  seventeen  years 
old  he  never  ceased  to  write  to  the  day  of  his  death.    Not 
one  subject  alone  but  all  subjects  connected  in  the  remotest 
degree   with   medicine   received   attention — whatever   per- 
tained to  good  living,  good  citizenship,  or  the  advancement 
of  the  city  and  country  was  of  interest  to  him.     His  style 
was  original,  forceful,  concise,  his  observations  careful  and 
his  conclusions  logical.     When  he  returned  to  Philadelphia 
medicine  was  being  practiced  under  the  Boerhaavian  sys- 
tem, which  located  disease  in  the  fluids  of  the  body.     This 
method  soon  yielded  to  the  newer  teachings  of  Cullen.    Eush 
dissatisfied  with  this  turned  to  the  older  methods  of  Syden- 
ham and  determined  to  study  disease  from  the  view-point 
of  its  natural  history.     He  taught  that  the  name  of  a  dis- 
ease means  nothing,  that  its  nature  is   everything,  "  that 
with  observation  must  be  combined  a  perfect  knowledge  of 
all  the  causes  of  disease,  a  knowledge  to  be  completed  by 
the  labours   of  physicians  in  generations   or  perhaps   ages 
to  come."    The  influence  of  Eush  upon  American  medicine 
through  his  long  life  can  scarcely  be  estimated,  for  his  many 
publications    founded   upon    his   wide   practical   experience 
went  with  his  pupils  into  the  most   distant  parts   of  the 
country.    Time  does  not  permit  consideration  at  any  length 
of  his  writings  beyond  those  devoted  to  tuberculosis.     In 
him  we  find  our  first  distinguished  student  of  that  disease. 
In  his  "  Thoughts  upon  the  Causes  and  Cure  of  Pulmonary 
Consumption,"  published   in   1783   he   says,   "The   ancient 
Jews  used  to  remark  that  a  man  does  not  fulfill  his  duties 
in   life  who  passes  through   it  without  building   a  house, 
planting  a  tree  and  leaving  a  child  behind  him."     "The 
physician  in  like  manner  should  consider  his  obligations  to 
his  profession  and  to  society  as  undischarged  who  has  not 
attempted  to  lessen  the  number  of  incurable  diseases.    This 
is  my  apology  for  presuming  to  make  consumption  an  object 
of  medical  inquiry."    This  paper  was  followed  by  a  second 
with  a  similar  title,  which  is  practically  an  elaboration  of 
•    the  first.    Several  points  in  these  may  be  interesting  to  bring 
to  your  attention.     The  first  proposition  states  that  pulmo- 
nary consumption  is  a  disease  of  debility;  the  second,  that 
pulmonary  consumption  is  primarily  a  disease  of  the  whole 
system  and  debilitating  causes  tend  to  produce  it;  the  third. 


that  cough,  ulceration  and  purulent  or  bloody  discharges 
from  the  lungs  are  the  effects,  not  the  causes  of  the  disease. 
Dr.  Eush  asserts  that  consumption  is  unknown  among  the 
Indians  of  North  America,  although  this  view  has  been 
controverted  by  Barton,  that  it  is  scarcely  known  to  those 
citizens  of  the  United  States  who  live  in  the  first  stage  of 
civilized  life,  i.  e.,  the  first  settlers.  The  principal  occupa- 
tion of  the  Indians  consisted  in  war,  fishing  and  hunting, 
that  of  the  first  settlers  in  fishing,  hunting,  and  the  labori- 
ous employments  of  subduing  the  earth,  cultivating  the 
fields.  The  disease  is  less  common  in  country  places  than 
in  cities,  among  those  whose  business  requires  them  to  live 
in  the  open  air  at  all  seasons  of  the  year,  than  among  men 
who  work  under  cover.  Hence  the  cure  for  consumption 
is  to  revive  the  manner  of  living  of  the  Indian  and  the 
first  settler,  to  resort  to  exercise  or  labor  in  the  open  air. 
With  scorn  he  sets  aside  such  medicines  as  syrups  and  decoc- 
tions, for  not  one  of  them  all  without  the  aid  of  exercise 
has  cured  a  single  case  of  consumption.  Tubercles  are  the 
consequence  and  not  the  cause  of  the  disease.  Tubercles  are 
the  effects  of  general  debility  communicated  to  the  bronchial 
vessels  causing  them  to  secrete  a  supernatural  quantity  of 
mucus.  Many  distinguished  physicians  have  agreed  that 
consTimption  is  dependent  upon  contagion.  In  this  opinion 
early  in  life  he  acquiesced,  but  later  was  led  to  call  its  truth 
in  question. 

His  treatment  of  consumption,  as  of  most  diseases,  de- 
pended upon  the  state  of  the  patient's  system;  if  in  the 
plethoric  state,  i.  e.,  with  high  bounding  p\ilse  and  fever, 
then  depletion  was  demanded  by  frequent  bleeding,  low 
diet  and  purges;  if  in  the  debilitated  state,  i.  e.,  with 
weak  small  pulse  with  or  witho^it  night  sweats  and 
haemoptysis,  then  a  sustaining  treatment  was  indicated 
— full  diet,  alcohol,  tonics.  In  either  condition  the  radical 
treatment  consisted  of  exercise  in  the  open  air,  graduated 
so  as  to  induce  fatigue,  active  exercise  if  possibe,  passive, 
if  necessary. 

In  the  question  of  food  and  air  and  exercise  it  is  remark- 
able how  exactly  his  ideas  coincide  vnth  ours  to-day  a  full 
hundred  years  later.  Two  other  papers  bearing  upon  con- 
sumption, the  first  "On  the  Climate  of  Pennsylvania" — ■ 
the  first  climatological  essay  in  America  based  upon  careful 
observations,  and  the  second  "An  account  of  the  efficacy 
of  common  salt  in  the  cure  of  Haemoptysis,"  appeared  from 
his  pen.  ' 

As  regards  the  character  and  attainments  of  Dr.  Eush  let 
me  quote  a  few  desultory  words  from  Professor  Francis: 
"  It  is  no  easy  task  to  do  justice  to  his  great  talents,  his 
vast  labors  and  his  exemplary  character;  his  kindness  and 
liberality  was  unbounded;  his  mind  was  of  a  superior  order, 
possessing  a  discriminating  judgment,  a  retentive  memory, 
a  brilliant  imagination,  a  highly  cultivated  taste.  An  inces- 
sant and  unwearied  student,  at  the  head  of  medical  practice 
in  a  large  and  populous  city,  the  first  of  medical  teachers 
in  a  great  university,  a  most  assiduous  preseriber  for  its 
extensive  hospitals,  moreover,  among  the  most  voluminous 
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and  able  writers  of  the  time.  His  habits  of  punctuality  the 
subject  of  general  encomium;  as  physician  to  the  Pennsyl- 
vania Hospital  he  was  never  known  to  vary  ten  minutes  in 
his  professional  appointments  from  the  hour  of  attendance 
during  the  long  period  of  thirty  years.  No  mere  collator 
of  the  opinions  of  others  he  was  constantly  making  discov- 
eries, established  more  principles  and  added  more  facts  to 
the  science  of  medicine  than  all  who  had  preceded  him  in 
America." 


his  greatness  as  they  may  to  that  of  any  who  will  follow 
them :  "  Medicine  is  my  wife,  science  is  my  mistress,  books 
are  my  companions,  my  study  is  my  grave,  there  I  lie  buried, 
the  world  forgetting,  by  the  world  forgot." 

The  next  name  worthy  to  follow  that  of  Benjamin  Eush 
is  that  of  Samuel  George  Morton,  "  a  name  which  at  once 
adds  lustre  to  American  medicine  and  to  American  learning." 

Born  in  Philadelphia  in  January,  1799,  he  received  his 
early   education  under   strict   Quaker   influences   and   soon 


SAMUEL  GEORGE  MORTON. 


As  a  citizen  he  was  ever  active  lending  his  voice  and  his 
pen  to  all  that  looked  to  the  public  good,  a  strong  advocate 
of  republican  democracy  he  signed  the  Declaration  of  Inde- 
pendence and  supported  the  Revolution  in  every  possible 
way. 

His  writings  perhaps  of  greatest  value  aside  from  his 
volume  on  Diseases  of  the  Mind  are  his  papers  upon  Con- 
sumption and  his  general  histories  of  the  Epidemics  of  tho 
United  States,  particularly  yellow  fever. 

He  died  April  19,  1813,  after  only  five  days'  illness,  prob- 
ably of  pneumonia,  when  68  years  old. 

In  the  early  years  of  his  life  he  took  the  words  which 
follow  for  his  motto;  words  which  perhaps  contributed  to 


was  put  to  work  in  a  mercantile  counting  room.  The  life, 
however,  was  distasteful  and  he  determined  to  study  medi- 
cine, so  when  eighteen  years  old  he  entered  the  office  of  Dr. 
Joseph  Parrish,  at  the  same  time  attending  courses  of  medi- 
cal lectures  in  the  University  of  Pennsylvania.  Among  Dr. 
Parrish's  assistants  was  Dr.  Richard  Harlan  who  was  inter- 
ested particularly  in  the  study  of  natural  history,  especially 
zoology.  With  him  young  Morton  formed  a  fast  friend- 
ship and  by  him  was  early  taken  to  meetings  of  the  Academy 
of  Science  and  doubtless  from  him  first  received  that  inspi- 
ration for  the  study  of  nature  and  her  works  which  became 
the  passion  of  his  life. 

In  1820  at  the  age  of  twenty-one  he  received  his  degree 
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of  doctor  of  medicine  and  was  immediately  elected  a  mem- 
ber of  the  Academy  of  Science. 

Being  asked  now  by  an  affluent  uncle  living  in  Ireland 
to  visit  him  he  set  out  at  once  and  was  warmly  received 
by  this  relative,  who  soon  became  so  attached  and  proud  of 
Ills  young  nephew  that  he  determined  to  give  him  the 
advantage  of  a  degree  from  Edinburgh.  His  diploma  from 
the  American  university  not  being  considered  as  admitting 
him  to  advanced  standing,  he  found  it  necessary  to  enter 
for  the  full  course,  so  he  spent  much  time  in  cultivating 
the  classics,  in  acquiring  the  modern  languages  and  in  study- 
ing geology.  The  winter  of  18S1  was  passed  in  Paris,  and 
he  speaks  of  it  in  his  diary  as  the  happiest  thus  far  of  his  life. 
He  followed  the  clinics  of  Laennec  and  in  the  preface  of 
his  book  on  Consumption  says,  "  My  attention  was  first 
particularly  directed  to  the  diseases  of  the  lungs  by  an 
attendance  on  the  clinical  lectures  of  the  celebrated  Laen- 
ncc;  who,  with  astonishing  acuteness  of  mind,  and  personal 
urbanity,  combined  the  faculty  of  imparting  a  portion  of 
his  enthusiasm  to  all  who  heard  him." " 

Going  back  to  Edinburgh  he  received  the  degree  of  M.  D. 
in  1833.  Always  fond  of  books,  of  a  poetical  temperament, 
affectionate  disposition  and  a  magnetic  power  of  attracting 
men  to  him,  these  years  in  Europe,  Europe  so  full  of  all  that 
appeals  to  the  gentle  and  aesthetic  side  of  man  both  in  litera- 
ture and  in  art,  these  I  say,  were  years  of  inconceivable 
delight  and  happiness  to  this  gentle,  intelligent,  poetical 
young  man,  but  they  did  not  weaken  his  enthusiasm  and 
purposes.  Eeturning  to  Philadelphia  in  182-4  he  immediately 
began  to  practice  medicine  and  became  one  of  the  very  first 
in  America  to  introduce  the  physical  means  of  diagnosis 
in  thoracic  affections  which  he  had  learned  in  Paris.  He 
seems  also  to  have  resumed  at  once  his  labors  in  the  Acad- 
emy of  Science,  his  first  papers  read  in  1827  being  devoted 
to  geological  topics. 

In  1834,  when  35  years  old,  his  volume  on  Pulmonary 
Consumption  appeared,  and  in  this  he  must  be  considered 
one  of  the  earliest  investigators  of  the  morbid  anatomy 
of  that  disease — indeed  actually  the  first  in  this  country. 
"  It  will  always  stand  as  a  monument  of  his  industry  and 
accuracy  and  a  credit  to  American  medicine."  He  says  in 
the  preface,  "  On  my  return  to  my  native  city  I  resolved  to 
pursue  with  ardour  an  inquiry  for  which  I  had  imbibed 
from  Laennec  so  strong  an  interest.  But  facilities  are  not 
always  at  our  command.  At  length  in  1829  I  received  the 
appointment  of  physician  to  the  Philadelphia  Alms  House 
Hospital.  The  wards  of  this  institution  habitually  contain- 
ing several  hundred  patients,  many  of  whom  are  afflicted 
with  phthisis,  while  the  facilities  for  pathological  investi- 
gation are  unrivalled  on  the  American  Continent."  So  it 
is  that  he  made  the  book  from  his  own  experiences — com- 
paring constantly  the  history  and  symptoms  with  the  findings 
after  death. 


*This  is  the  only  personal  reference  to  Laennec  I  find  in  any  American 
writinifs. 


He  also  constantly  compares  the  results  of  his  observa- 
tions with  those  of  the  French  pathologists,  agreeing  with 
them  for  the  most  part  but  not  hesitating  to  take  exception 
to  their  views  if  his  investigations  do  not  coincide.  The 
volume  is  particularly  noteworthy  for  the  beauty  and  accu- 
racy of  its  plates  drawn  from  life  and  colored  at  once  under 
his  own  supervision.  Indeed  these  are  among  the  first  col- 
ored medical  plates  found  in  this  country. 

A  phase  of  the  subject  to  which  he  devoted  much  thought 
and  observation  was  the  nature  of  tubercles,  that  phase 
which  was  the  stumbling  block  to  all  students  of  the  dis- 
ease, finally  he  summed  up  with  these  words: 

"  1.  Tubercles  are  an  altered  secretion  of  the  albuminous 
halitus  proper  to  the  cellular  tissue  forming  the  parenchyma 
of  organs. 

'■  2.  Inflammation  is  not  necessary  to  their  development. 

"  3.  The  cellular  tissue  which  envelopes  and  intersects 
tubercles,  sooner  or  later  takes  on  inflammation,  and  secretes 
pus;  by  which  process  the  tubercular  matter  is  eliminated, 
and  an  abscess  is  formed."' 

It  is  remarkable  how  accurate  these  conclusions  are;  there 
is  little  wanting  except  an  explanation  of  the  primary  cause 
of  the  altered  secretion. 

In  speaking  of  the  cause  of  consumption  he  does  not  hesi- 
tate to  boldly  consider  bronchitis  as  a  frequent  contributing 
factor,  in  this  widely  differing  from  Laennec.  In  substan- 
tiation he  refers  to  the  frequency  of  pulmonary  tuberculosis 
in  those  who  work  in  flax  mills,  or  inhale  dust  or  mineral 
spiculae  in  the  iron  trades.  Surely  this  is  an  observation 
which  later  investigation  fully  confirms. 

This  book  met  with  such  well  merited  approval  that  Dr. 
Morton  felt  justified  some  years  later  in  issuing  a  second 
edition  in  which  he  embodied  his  increased  experience,  thus 
enlarging  the  volume  from  about  180  to  340  pages.  More 
attention  was  paid  to  the  therapeutics  of  the  disease,  par- 
ticular stress  being  laid  upon  the  efficacy  of  open  air  life 
and  exercise. 

In  regard  to  the  essential  nature  of  consumption,  how- 
ever, later  experience  added  no  new  light  and  the  first  edi- 
tion stands  as  the  real  result  of  his  genius. 

In  1839,  when  forty,  he  published  a  text-book  on  anatomy, 
a  volume  which  for  many  years  was  used  in  the  schools  of 
the  country.  It  had  colored  plate  illustrations  which  proved 
of  inestimable  service  to  students  in  regions  where  ana- 
tomical material  was  scarce. 

This  same  year  appeared  the  first  of  his  volumes  from  his 
collection  of  crania.  Crania  Americana,  followed  in  1844  by 
Crania  Aegyptiea.  It  is  upon  these  works  that  his  inter- 
national fame  is  chiefly  dependent.  Having  occasion  to 
deliver  an  anatomical  lecture  in  1830  upon  tlic  difference 
of  the  Crania  of  the  Five  Kaces  of  Men  he  was  astonished  to 
find  that  it  was  utterly  impossible  to  obtain  two  skulls — 
those  of  the  Malay  and  Mongolian — for  illustration.  He 
determined  to  supply  the  deficiency  and  thereupon  set  about 
making  a  collection.  This  finally  became  a  passion  for  him 
and  he  had  men  in  all  parts  of  the  world  looking  for  crania 
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of  various  epochs  and  races.  Nor  was  lie  a  mere  collector 
but  a  student  as  well,  and  so  his  writings  upon  them  became 
not  only  ethnological  but  philosophical.  The  conclusion  was 
inevitable  that  if  the  same  ditfereuce  now  seen  existed  in 
the  skulls  of  different  races  3000  years  ago  it  could  not  be 
possible  that  these  differences  had  occurred  in  the  preced- 
ing 1000  years  to  the  time  of  Adam,  hence  Adam  could  not 
be  the  first  man.  At  the  time  of  his  death  his  museum  of 
crania  numbered  1G56  skulls  and  represented  the  expendi- 
tures of  many  thousands  of  dollars  and  of  much  time  in 
gathering  them  together.  With  all  this  work  he  edited  four 
editions  of  Mackintosh's  System  of  Medicine,  wrote  numer- 
ous papers  and  attended  to  his  hospital  and  a  large  private 
practice. 

He  died  May  IS,  1851,  two  days  after  a  stroke  of  apoplexy 
ULCompanied  with  hemiplegia  in  the  fifty-second  year  of  his 
age — a  truly  lovable  man,  of  delicate  instincts,  refined  intel- 
ligence full  of  cordiality,  whose  house  was  the  resort  of  all 
learned  men  of  his  day — poetical  in  his  tastes,  and  fond  of 
writing  verses,  diffident,  yet  courageous  and  strong  in  his 
convictions,  devout  yet  ready  to  foUow  the  truth  wherever 
it  might  lead. 

1  cannot  forbear  quoting  one  stanza  of  his  poem  written 
on  the  occasion  of  a  visit  to  Kilcoleman  Castle,  County 
Cork,  Ireland,  where  Spenser  lived  and  is  believed  to  have 
written  his  immortal  poem. 

The  flocks  are  fled,  and  in  the  enchanted  hall 
No  voice  replies  to  voice;   but  there  ye  see 

The  ivy  clasp  the  sad  and  mould'riug'  wall, 
As  if  to  twine  a  votive  wreath  for  thee: 

All — all  is  desolate — and  if  there  be 
A  lonely  sound,  it  is  the  raven's  cry! 

Let  years  roll  on,  let  wasting  ag'es  flee. 
Let  earthlj'  things  delight,  and  hasten  by. 
But  thy  immortal  name  and  song  shall  never  die! 

I  now  wish  to  call  your  attention  to  a  group  of  ardent 
young  men,  who  following  some  years  later  in  the  footsteps 
of  Morton,  were  attracted  to  Paris  by  the  brilliant  teachings 
of  Laennec  and  his  colleagues  and  sttccessors,  Bayle,  Louis, 
Chomel,  Andral.  The  first  of  these  to  whom  I  shall  refer 
is  James  Jackson,  Jr.  No  history  of  American  students 
of  Tuberculosis  would  be  complete  which  omitted  mention 
of  his  inspiring  life  and  work.  Though  it  was  short,  yet 
in  those  few  years  there  was  accomplished  much  and  an 
example  set  for  all  students  to  follow. 

Born  on  the  15th  of  January,  1810,  Jackson  graduated 
at  eighteen  from  Harvard  College  and  immediately  began 
the  study  of  medicine  as  a  pupil  of  his  father,  attending 
also  medical  lectures  in  the  Harvard  school  and  at  the 
Massachusetts  General  Hospital.  In  1831,  when  Louis  fidl 
of  fame  for  his  study  of  disease  according  to  the  numerical 
method  and  Laennec's  means  of  diagnosis  were  proving  of 
such  assistance  to  the  student  of  pulmonary  disease,  young 
Jackson  visited  Paris  and  soon  became  the  favorite  pupil 
and  warm  friend  of  Louis  and  gave  evidence  of  being  a  trulv 


worthy  disciple  of  that  master.  So  fond  of  him  indeed 
was  Louis  and  stxch  a  believer  in  the  young  student's  char- 
acter and  ability  that  he  endeavored  to  persuade  him  to 
remain  with  him  as  an  assistant.  But  his  father  advised 
against  it.  Eeturning  home  to  Boston  he  received  the  de- 
gree of  Doctor  of  Medicine  from  Harvard  in  1834  and  imme- 
diately entered  into  active  practice.  Sadly  enough,  how- 
ever, this  career  was  shortly  cut  ofE  by  his  untimely  death 
from  typhoid  fever  on  the  37th  of  March  when  but  in  his 
twenty-fifth  year.  In  Paris  young  Jackson  kept  accurate 
notes  of  the  cases  seen,  studied  them  carefully,  learned 
the  use  of  the  new  methods  of  procedure  in  physical  diag- 
nosis, became  an  adept  with  the  stethoscope  and  by  his 
enthtisiastic  letters  in  regard  to  its  usefulness  stimulated 
those  at  home  to  give  it  trial.  In  this  memoir  which  I  show 
you  published  by  his  father  there  are  gathered  together  many 
of  these   letters,   also   with   his   notes   and   commentations, 


JAMES  JACKSON,  JR. 

This  is  the  only  likenos.s  in  existence  made  when  eight  years 
old,  kindly  loaned  by  Dr.  James  Jackson  Putnam  of  Boston. 


thirty  of  the  cases  which  he  studied.  While  it  is  not  pos- 
sible to  say  that  young  Jackson  made  any  material  contri- 
bution to  the  knowledge  of  tuberculosis  it  must  be  remarked 
that  he  added  a  wonderful  stimulus  to  its  study  and  that 
he  was  the  first  to  suggest  one  of  the  earliest  stethoscopic 
physical  signs  of  that  disease,  a  sign  which  Louis  and  all 
authors  since  have  accepted,  one  that  we  now  teach  as 
among  the  very  first  signs  of  the  disease,  namely,  the  pro- 
longation of  expiration  over  the  part  infiltrated  with 
tubercles. 

I  scarcely  know  any  book  which  is  more  of  an  inspiration 
to  the  medical  student,  more  of  an  incentive  to  hard  work 
and  to  high  ideals  than  the  little  story  of  the  life  of  this 
young  man. 

The  second  of  the  grou|)  is  William  W.  Gerhnnl.  who  was 
born  in  Philadelphia,  July  23,  1809. 

In  1823  he  entered  Dickinson  College  and  gradtiated  in 
1826  at  the  age  of  seventeen.  Returning  to  Philadelphia 
he  was  taken  into  the  office  of  Dr.  Joseph  Parrish  as  his 
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pupil  in  medicine,  following  at  the  same  time  the  courses 
in  the  University  of  Pennsylvania  from  which  he  received 
his  degree  of  Doctor  of  Medicine  in  1832.  Immediately 
afterward  he  set  out  for  Paris  and  there  devoted  himself 
particularly  to  the  teachings  of  Louis,  observing  disease  and 
collecting  materials  with  which  he  might  himself  benefit 
science. 

While  still  in  Paris  he  made  his  first  publication  In  con- 
junction  with  Caspar  W.  Pennock  on  Asiatic  Cholera  as  it 
appeared  in  that  city  in  1832.  After  this  he  became  inter- 
ested in  studying  children's  diseases  and  so  confined  him- 


a  careful  study  he  was  able  to  announce  that  it  was  no  mere 
modification  of  the  autumnal  typhoid  but  rather  a  new  dis- 
ease identical  with  what  he  had  seen  in  Edinburgh  and 
utterly  distinct  from  the  typhoid  of  Paris  and  Philadelphia. 
In  1836  he  became  one  of  the  editors  of  the  Medical  Maga- 
zine, and  a  clinical  lecturer  in  the  Philadelphia  Hospital. 
No  man  in  his  day  enjoyed  such  a  high  reputation  as  a 
lecturer. 

It  is  particularly  the  volume  published  in  1842  to  which 
I  wish  to  call  your  attention,  a  work  on  Diagnosis,  Path- 
ology and  Treatment  of  Diseases  of  the  Chest,  a  work  whicli 
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self  almost  exclusively  to  the  Hospital  of  Sick  Children, 
where  as  a  result  of  his  observations  and  analyses  of  eases 
he  succeeded  in  associating  that  most  common  form  of 
meningitis  of  children  with  a  deposit  of  tuberculous  mater- 
ial in  the  pia  mater.  This  seems  to  be  the  first  recognition 
of  tuberculous  meningitis.  In  1833  returning  home  he  be- 
came resident  physician  of  the  Pennsylvania  Hospital.  After 
observing  a  series  of  cases  of  our  autiminal  fever  he  was 
able  to  establish  its  identity  with  that  prevailing  in  Paris 
both  in  symptoms  and  anatomical  characteristics.  But  he 
was  not  slow  in  lending  his  aid  to  the  study  of  diseases  of 
the  chest,  a  small  octavo  volume  on  this  subject  appearing 
in  1836.  His  object  in  this  was  mainly  to  facilitate  a  knowl- 
edge of  the  physical  signs  which  practitioners  in  this  coun- 
try were  so  tardy  in  learning.  In  this  year,  1836,  Philadel- 
phia was  visited  with  an  epidemic  of  typhus  fever  and  after 


reached  a  fourth  edition  in  1860,  increasing  in  size  from 
157  to  418  pages,  devoted  to  an  exhaustive  consideration 
of  the  subject  as  known  in  this  country  and  in  Europe  and 
perhaps  more  useful  in  disseminating  a  knowledge  of  the 
disease  throughout  the  country  than  any  that  had  yet  ap- 
peared. Gerhard  displayed  little  of  originality  in  the  book, 
but  by  bringing  together  all  that  was  known  of  the  disease 
he  did  his  fellow  practitioners  an  inestimable  service  and 
so  stimulated  a  study  of  pulmonary  complaints  and  brought 
about  a  much  more  rational  method  of  treatment.  His  skill 
in  pulmonary  diseases  came  to  be  so  well  recognized  that  he 
was  called  to  all  parts  of  the  country  in  consultation  and  by 
his  personal  example  and  continual  teaching  spread  a  fur- 
ther knowledge  of  these  affections  and  the  proper  physical 
signs  pointing  to  their  diagnosis.  He  died  of  apoplexy, 
mnch  beloved  and  very  highly  respected,  April  28,  1872, 
aged  63  years. 
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The  third  member  of  that  brilliant  band  of  young  Ameri- 
cans who  went  to  Paris  for  inspiration  and  knowledge  and 
who  returned  full  of  enthusiasm  for  prosecuting  the  work 
is  one  whose  name  will  long  stand  upon  the  roll  of  the 
most  distinguished  students  of  tuberculosis  in  this  country — 
Henry  Ingei-soll  Bowditch.  I  may  be  permitted  to  mention 
that  the  biography  of  him  which  will  soon  be  published  will 


sympathetic,  truthful,  manly;  in  college  the  same  warm- 
hearted, good  fellow,  straightforward,  ardent,  sensitive  and 
popular.  He  graduated  from  Harvard  in  1828,  from  the 
Medical  School  in  1832  and  at  once  received  the  appoint- 
ment of  house  officer  in  the  Massachusetts  General  Hospital, 
then  spent  two  years  in  Europe  studying  with  Andral, 
Chomel  and  particularly  Louis.     He  was  a  member  of  that 


HENRY  INGERSOLL  BOWDITCH. 
From  a  charcoal  drawing  kindly  loaned  by  his  son,  Dr.  Vincent  Y.  Bowditch,  of  Boston. 


contain  an  account  of  the  life  and  works  of  one  of  our  very 
noblest  of  American  physicians — one  who  exerted  a  greater 
influence  upon  the  profession  in  New  England  and  upon 
the  affairs  of  the  city  and  state  in  which  he  lived  than  any 
other  medical  man  of  his  time.  As  a  student  of  tuberculosis 
he  left  an  impression  that  must  always  be  considered  in  any 
review  of  the  progress  of  our  knowledge  of  that  disease. 
Briefly  only  will  I  refer  to  his  career.  He  was  born  in 
Boston  in  1808,  the  son  of  Nathaniel  Bowditch,  an  eminent 
mathematician.     As  a  school  boy  he  was  kind,  generous. 


brilliant  Society  of  Observation  in  Paris  and  became  the 
life-long  friend  of  its  president,  Louis.  On  returning  to 
Boston  he  took  up  the  study  and  practice  of  medicine  with 
full  enthusiasm  for  the  methods  learned  in  Paris.  From 
1838  to  1845  he  filled  the  position  of  admitting  physician 
to  the  Massachusetts  General  Hospital;  from  1846  to  1864 
served  as  visiting  physician  to  that  hospital  and  from  1878 
to  1881  visiting  physician  to  the  City  Hospital;  while  from 
1859  to  1867  he  held  the  chair  of  professor  of  Clinical  Medi- 
cine in  the  Harvard  school.    An  incident  connected  with  his 
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appointment  as  admitting  physician  to  the  Massachusetts 
General  Hospital  is  a  typical  illustration  of  his  character 
and  exemplifies  iiis  universal  love  for  all  sorts  and  condi- 
tions of  men.  At  that  time  negroes  were  not  received  as 
patients  iji  the  hospital.  A  negro  with  pneimionia  pre- 
sented liimself,  was  accepted  by  Bowditch  but  was  refused 
admittance  by  the  superintendent.  Immediately  Dr.  Bow- 
ditch  resigned  his  position,  which  the  trustees  finally  de- 
cided not  to  accept,  so  ever  afterwards  there  was  no  dis- 
tinction made  with  regard  to  the  color  of  patients.  To  his 
professional  associates  he  was  always  an  inspiration.  To  the 
younger  men  his  unfailing  kindness  of  heart  and  generosity 
gave  strength  and  courage.  He  became  a  great  leader  in 
sanitary  science  and  before  a  committee  of  the  state  legis- 
lature advocated  its  necessity  with  such  power  that  he 
did  much  to  persuade  it  to  create  the  first  State  Board  of 
Health  in  this  country.  Of  this  he  became  the  first  presi- 
dent in  1869,  a  position  which  he  held  at  a  great  sacrifice 
of  his  time  for  professional  work.  He  also  was  one  of  the 
first  to  believe  in  women  physicians  and  advocated  success- 
fully their  admittance  to  the  Massachusetts  Medical  Society 
when  competently  educated. 

His  impress  upon  the  subject  of  tuberculosis  in  this  coun- 
try is  found  first  in  bringing  back  to  Boston  the  enthusiasm 
which  he  had  received  from  his  masters  ia  Paris  and  in  his 
efforts  to  induce  his  fellow  practitioners  here  to  foUow  their 
example.  To  farther  these  efforts  he  gathered  about  him 
a  number  of  the  younger  and  more  progressive  men  to  form 
a  society  for  medical  observation  upon  the  same  lines  as 
those  of  the  Observation  Society  in  Paris.  His  next  effort 
was  to  scatter  the  knowledge  of  the  use  of  the  stethoscope 
and  its  principles  and  to  this  end  he  published  a  small  book 
called  "  The  Young  Stethoscopist  or  the  Student's  Aid  to 
Auscultation,"  which  went  through  two  editions.  Next  he 
edited  for  the  benefit  of  American  readers  Louis'  Treatise 
upon  Phthisis.  Being  struck  with  the  fact  that  consump- 
tion was  unequally  distributed  in  New  England  he  attempted 
an  inquiry  to  determine  the  reason  and  embodied  his  re- 
search in  a  communication  to  the  Massachusetts  Medical 
Society  entitled  "  Consumption  in  New  England  or  Locality 
one  of  its  Causes,"  published  in  1862.  By  this  inquiry  he 
was  led  to  believe  that  soil  moisture  was  a  productive  agent 
in  causing  the  disease.  Later  in  a  second  edition  in  1868 
he  was  able  to  substantiate  this  doctrine  by  statistics  from 
old  England  as  well  as  New  England  which  indicated  a 
diminution  in  the  disease  after  proper  artificial  drainage 
or  the  removal  of  families  to  more  elevated  and  dryei 
spots.  In  1864  he  was  the  first  to  advocate  strongly  that 
which  for  the  preceding  years  of  the  century  had  been  over- 
looked, or  for  the  most  part  not  conceded,  namely,  that  in 
certain  instances  consumption  was  contagious  or  at  least 
infectious,  and  therefore  to  him  must  be  given  the  credit 
of  reviving  the  doctrine  of  the  early  writers,  a  fact  which  the 
researches  of  Villemin  a  few  years  later  so  fully  confirmed. 

Nor  must  be  omitted  mention  of  that  which  will  always 
give  to  his  name  its  greatest  prominence,  namely,  his  insist- 


entand  constant  practice  of  thoracentesis.  In  the  year  1850 
having  a  patient  with  a  pleuritic  effusion,  against  the  advice 
of  his  fellow  practitioners,  he  made  use  of  Dr.  Wyman's  tro- 
car and  aspiration  bottle  for  withdrawing  the  fluid  from 
the  chest.  Success  attended  his  efi'orts  and  from  this  time 
on  for  many  years  he  was  a  constant  and  almost  the  sole 
advocate  of  this  procedure.  Undaunted,  however,  by  much 
opposition  he  continued  its  use  and  in  1855  was  able  to 
report  25  cases  in  which  the  operation  had  been  success- 
fully performed.  Some  years  later  this  number  had  grown 
to  nearly  308  and  the  results  in  all  were  so  striking  that  the 
conclusions  he  reached  were  irresistible,  and  thus  practically 
through  his  sole  efforts  the  operation  of  tapping  the  chest 
came  to  be  universally  employed.  He  died  full  of  years  and 
honors  January  14,  1892,  when  84  years  old.  Well  do  1 
remember  when  a  medical  student  with  what  profound 
respect  we  always  raised  our  hats  to  this  Nestor  of  our  call- 
ing, with  what  courtesy  and  dignity  and  cordiality  he  re- 
turned the  greeting.  One  had  but  to  look  into  his  face  to 
see  there  stamped  the  marks  of  the  true  gentleman,  the 
kindly  physician,  the  enthusiastic  student  whose  only 
thoughts  were  for  the  uplifting  of  his  profession,  the  bene- 
fitting of  his  fellow  creatures,  the  suppression  of  evil,  and 
the  encouragement  of  all  good  works,  while  all  forms  of 
quackery  and  falsehood  found  in  him  a  most  bitter  and 
persistent  opponent. 

I  now  have  the  pleasure  of  bringing  to  your  notice  one 
whose  influence  upon  our  national  medical  life  has  been 
more  potent  than  that  of  any  other  single  individual. 

Dr.  Austin  Flint,  born  in  Petersham,  Massachusetts, 
October  20,  1812,  was  the  fourth  of  a  direct  line  of  distin- 
guished physicians.  Educated  first  at  Amherst,  he  took  his 
degree  of  Doctor  of  Medicine  at  Harvard  in  1833  and  imme- 
diately began  active  practice  in  Northampton,  then  in  Bos- 
ton, but  removed  to  Buffalo  in  1836.  In  1844  when  only 
32  years  old  he  was  appointed  to  the  chair  of  Institutes  and 
Practice  of  Medicine  in  Eush  Medical  College,  Chicago,  and 
still  retained  his  residence  in  Buffalo.  In  1846  he  founded 
the  Buffalo  Medical  Journal;  in  1847  he  was  one  of  three 
to  organize  the  Buffalo  Medical  College  and  occupied  the 
chair  of  professor  of  medicine;  in  1852  he  was  called  to  a 
similar  chair  in  Louisville.  In  1856  he  returned  to  Buffalo 
as  professor  of  pathology  and  clinical  medicine.  In  1858  he 
went  to  New  Orleans  to  teach  clinical  medicine  and  to 
attend  the  Charity  Hospital.  In  1861  he  removed  to  New 
York  to  become  professor  of  medicine  in  Bellevue  Hospital 
Medical  College  and  also  of  pathology  and  practical  medi- 
cine in  the  Long  Island  College  Hospital.  He  was  also 
appointed  physician  to  Bellevue  Hospital.  In  these  posi- 
tions he  remained  during  the  rest  of  his  life,  dying  of  apo- 
plexy twenty-five  years  later,  in  March,  1886,  in  the  seventy- 
fourth  year  of  his  age. 

The  mere  fact  of  his  peregrinations,  confined,  however, 
to  his  own  country,  gave  him  a  reputation  as  broad  as 
the  nation  itself.  But  not  upon  these  alone  does  this 
reputation    stand.      While    teaching    he    was    at    the    same 
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time  observing  and  these  observations,  always  true,  accurate 
and  careful,  were  embodied  in  numerous  addresses  and  pub- 
lications. Though  missing  the  stimulus  of  a  foreign  educa- 
tion he  possessed  within  himself  an  enthusiasm  and  a  love 
for  study  which  never  tired.  It  was  a  positive  enjoyment 
for  him  to  write  and  once  he  remarked  that  "  when  the 
work  of  the  day  is  over  I  frequently  sit  in  my  office  and 
write  until  eleven,  twelve,  one  or  perhaps  two  o'clock  before 
I  feel  tired  enough  to  go  to  bed."  His  habits  were  simple, 
his  manners  polished;  independent  and  fearless  in  his  opin- 
ions; of  sterling  integrity  and  spotless  in  character.  No 
one  could  come  in  contact  with  him  without  feelings  of  re- 
spect, confidence  and  love.  While  by  no  means  confining 
his  attention  to  diseases  of  the  chest  it  is  to  them  that  he 


logical  changes  otherwise  not  to  be  determined  from  the 
normal.  His  Manual  on  Auscultation  and  Percussion  re- 
mained for  many  years  the  student's  confident  guide  in  these 
subjects.  His  influence  in  offsetting  the  baleful  and  reac- 
tionary influence  of  Niemeyer  is  not  to  be  lost  sight  of. 
The  latter  discarding  the  doctrine  of  Laennec  that  phthisis 
was  dependent  upon  tubercles,  maintained  on  the  contrary 
that  it  was  due  to  an  haemoptysis  or  a  chronic  catarrh,  that 
it  should  be  called  therefore  a  chronic  catarrhal  pneumonia, 
and  that  the  danger  to  the  consumptive  was  that  he  might 
become  tuherciilous. 

Against  these  views  Flint  throws  the  whole  weight  of  his 
experience;  he  analyzes  a  series  of  670  eases  and  therefrom 
deduces  evidence  in  support  of  Laennec's  and  Louis's  ideas. 


DR.   AUSTIN    FLINT. 


contributed  the  greatest  amount  of  knowledge.  Particu- 
larly was  his  attention  drawn  to  the  study  of  the  physical 
signs  of  these  diseases  and  especially  to  those  refinements 
of  auscultatory  phenomena  which  admit  of  differentiatiug 
fine  pathological  distinctions. 

It  is  he  who  first  proposed  the  term  "  cavernous  respira- 
tion "  for  the  character  of  the  breathing  heard  over  pulmo- 
nary cavities,  a  form  of  breathing  distinctly  different  from 
so-called  tubular  breathing.  He  also  introduced  the  term 
"  broncho-vesicular  respiration "'  to  indicate  the  breath 
sounds  over  areas  more  or  less  infiltrated  with  disease  yet 
not  so  consolidated  as  to  produce  the  tubular  quality.  He 
especially  drew  attention  to  the  variation  in  pitch  of  both 
percussion  and  auscultatory  sounds  indicative  of  fine  patho- 


This  review  is  published  in  book  form  and  is  a  mine  of 
clinical  experience  in  consumption;  many  other  important 
deductions  are  drawn,  encouraging  alike  to  the  victim  of  the 
disease  and  the  practitioner  of  medicine. 

Finally,  when  50  years  old,  he  published  his  treatise  on 
the  whole  subject  of  internal  medicine.  Of  it  Dr.  Jaeobi 
says,  "  It  was  the  work  of  a  man  who  had  given  two  dozen 
years  or  more  to  the  study  of  his  subject  before  venturing 
before  the  profession  with  his  great  book.  In  his  life  nobody 
was  more  straightforward  and  honest.  What  he  did  not 
know  he  would  not  state  and  when  in  the  later  editions 
he  would  make  certain  chapters  more  scientific  and  service- 
able by  elaborating  the  pathological  anatomy  of  his  themes 
he  selected  William  H.  Welch  to  write  the  required  chap- 
ters and  to  him  he  gives  full  credit  in  his  preface." 
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The  book  runnmg  through  six  editions  became  the  stan- 
dard of  medical  thought  and  practice  throughout  the  coun- 
try. So  when  in  1865  Villemia  demonstrated  the  inocula- 
bility  of  tuberculosis  and  in  1881  when  Koch  disclosed  its 
causative  agent,  our  author,  ever  progressive  and  open  to 
sound  conviction,  threw  the  weight  of  his  great  reputation 
into  the  promulgation  of  these  important  discoveries  and 
thereby  exerted  an  influence  that  can  never  be  estimated 
toward  the  early  and  complete  acceptance  of  the  new  doc- 
trines. Here  perhaps  more  than  ia  any  other  respect  he 
contributed  to  the  advancement  of  the  study  of  tubercu- 
losis and  is  entitled  to  stand  among  the  foremost  students 
of  that  disease. 

When  a  half  century  hence  some  author  undaunted  by 
my  attempt  pretends  to  review  the  history  of  consiimption 
in  this  country  there  are  the  names  of  men  now  living  which 
will  stand  forth  brilliantly  on  his  page. 

Flick  of  Philadelphia  quietly  but  conclusively  demonstrat- 
ing its  house  infectiousness,  through  the  dried  sputum  re- 
maining to  spread  its  seeds  from  one  member  to  another, 
on  from  one  family  to  the  next  to  come;  Bowditch  of  Boston 
proving  the  efficacy  of  sanatorium  treatment,  these  two 
with  Knopf,  Biggs,  Otis,  Millet,  Baldwin,  representing  types 
of  many  workers. 

And  yet  again  who  will  fail  to  notice  the  quiet,  patient, 
often  discouraging  toil  of  Trudeau  in  his  isolated  labora- 
tory in  the  heart  of  the  Adirondack  mountains,  a  laboratory 
the  first  in  this  country  for  the  exclusive  study  of  this  dis- 
ease, established  by  his  sole  exertions  and  maintained  alone 
by  a  devotion  to  science  and  a  desire  for  the  good  of  the 
human  race  which  knows  no  rebuff — a  devotion  rewarded 
fortunately  by  universal  recognition  of  splendid  achieve- 
ments and  by  a  love  which  far  transcends  mere  reputation, 
the  love  of  all  his  patients  and  co-workers.  May  his  enthu- 
siasm never  fail,  nor  support  for  this  most  beneficial  of  all 
works  ever  be  withdrawn ! 

After  this  review  what  may  I  say  as  a  summary  of  Amer- 
ica's contribution  to  the  study  of  tuberculosis  ? 

1.  That  Eush's  influence  directed  men  to  study  in  every 
case  the  natural  history  of  disease  rather  than  to  follow 
blindly  some  old  world  dictum;  in  his  treatment  of  consump- 
tion he  directed  men  into  the  path  which  with  slight  devia- 
tions is  followed  still  to-day. 

2.  That  Morton  first  brought  back  to  America  Laennec's 
methods  of  auscultation  for  the  benefit  of  his  fellow  coun- 


trymen, inculcating  accurate  observation  and  stimulating 
the  study  of  the  morbid  anatomy  of  the  disease  and  spread- 
ing the  knowledge  of  it  by  clear  description  and  accurate 
illustration.  Through  his  independent  investigations  he  was 
led  to  Laennec"s  and  Louis"s  views,  viz.,  that  the  tubercle, 
singly  or  in  groups,  is  the  sole  pathological  expression  of 
tuberculosis. 

3.  That  young  Jackson  discovered  a  new  auscultatory  fea- 
ture in  early  pulmonary  tuberculosis. 

4.  That  William  Gerhard  disseminated  widely  the  knowl- 
edge of  auscultation  and  percussion  and  Laennec's  pathology 
of  consumption  by  his  repeated  publications. 

5.  That  Bowditch  demonstrated  the  pernicious  influence 
of  unsanitary  surroundings,  particularly  of  soil  moisture,  on 
the  production  of  consumption  and  first  illustrated  the  safe 
and  advantageous  use  of  thoracentesis  for  pleuritic  efl;usions 
which  so  frequently  are  tuberculous  in  origin.  Moreover, 
that  he  was  at  least  one  of  the  first  to  revive  the  doctrine 
of  the  infectiousness  of  consumption,  and  thereupon  sug- 
gested a  mode  of  treatment  which  precluded  the  possibility 
of  its  direct  transmission. 

6.  That  Austin  Flint  introduced  several  auscultatory  fea- 
tures of  value  in  determining  the  pulmonary  condition,  and 
by  his  teachings  was  beneficial  in  controverting  the  retro- 
gressive teachings  of  Niemeyer.  His  careful  analysis  of  au 
unexampled  series  of  cases  widened  the  knowledge  of  the 
disease,  and  his  unbounded  influence  led  to  the  early  accept- 
ance, in  this  country  at  any  rate,  of  the  discoveries  of  Ville- 
min  and  Koch. 

7.  That  Flick  has  demonstrated  that  the  danger  lies  in  the 
dried  sputum  collected  in  infected  houses. 

8.  That  Vincent  Bowditch  and  others  have  proven  that 
in  local  sanatoria  as  well  as  in  mountain  resorts  the  con- 
sumptive may  recover. 

9.  That  Trudeau  has  experimentally  demonstrated  the 
value  of  pure  air  in  resisting  tuberculosis  and  has  assisted 
in  demonstrating  the  almost  complete  valuelessness  of  so- 
called  specific  drugs.  Furthermore  that  he  has  controverted 
by  his  experiments  much  that  was  false  in  regard  to  the 
value  of  tuberculin  and  in  other  ways  greatly  added  to  the 
knowledge  of  the  treatment  of  consumption. 

10.  And  finally  that  many  others  of  our  countrymen  whose 
names  unfortunately  cannot  here  be  mentioned  for  lack  of 
time,  have  contributed,  by  their  writings  and  by  their  experi- 
ence, to  a  fuller  understanding  of  this  disease. 


STUDIES  IN  TYPHOID  FEVEE. 

SERIES    I-II-III. 
The  papers  on  Typhoid  Fever,  edited  by  Professor  AVilliam  Osier,  M.  D.,  and  printed  in  Volumes  IV,  V  and  VIIT  of 
Johns  Hopkins  Hospital  Eeports  have  been  brought  togetlier,  and  bound  in  cloth. 

ihe  volume  includes  thirty-five  papers  by  Doctors  Osier,  Thayer,  Hewetson,  Blutner,  Flexner,  Read,  Tarsons,  Finnev, 
■II  -"."p'     '^^"'  ^^''^^ell.  Hamburger,  Dobbin,  Camac,  Gwyn,  Emerson  and  Young.     It  contains  776  pages,  large  octavo, 
with  Illustrations.     It  gives  an  analysis  and  study  of  the  cases  of  Typhoid  Fever  in  The  Johns  Hopkins  Hospital  for  the 
past  ten  years.  ft- 

The  price  is  $5.00  per  copy.     Only  a  few  copies  of  the  volume  are  on  sale.     Those  wishing  to  purchase  should  address 
tiieir  orders  to  the  Johns  Hopkins  Press,  Baltimokk,  Maetland. 
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AMERICA'S    CONTRIBUTIONS    TO    SURGERY." 

Martin  B.  Tinker,  M.  D. 
Assistant  Resident  Surgeon,  The  Johns  Hopkins  Hospital. 


In  my  reading  of  medical  literature  during  the  past  five 
years  I  have  kept  a  list  of  the  occasional  references  to  im- 
portant achievements  of  our  American  surgeons.  Looking 
over  this  list  recently  I  was  surprised  to  see  how  great  has 
been  the  number  of  these  important  contributions.  With- 
out having  gone  over  the  literature  to  make  a  systematic 
search  so  as  to  make  a  complete  list  of  the  notable  achieve- 
ments of  American  surgeons,  I  shall  mention  only  those 
which  have  happened  to  come  to  my  notice  in  a  moderate 
amount  of  reading,  together  with  some  which  I  have  found 
by  reference  to  historical  articles.  The  names  included  will 
be  those  only  who  have  performed  some  important  opera- 
tion for  the  first  time,  introduced  new  and  valuable  methods 
or  have  made  specially  important  changes  in  old  methods 
or  in  some  other  way  have  really  contributed  to  the  pro- 
gress of  surgery.  There  will  be  no  doubt,  many  omissions, 
but  within  the  limits  of  a  brief  paper  it  is  impossible  to 
notice  all,  and  even  this  incomplete  list  makes  a  very  remark- 
able showing  for  a  nation  but  little  over  a  hundred  and 
twenty-five  years  old. 

Anesthesia. — America  can  claim  one  discovery  of  truly 
epoch-making  importance  in  surgery:  the  prevention  of 
pain  during  operations  by  general  ansesthesia.  Anesthesia 
and  antisepsis  are  certain  to  stand  through  all  time  as  the 
great  medical  discoveries,  not  only  of  the  nineteenth  cen- 
tury but  of  the  entire  history  of  surgery.  Important  as 
all  of  us  regard  antisepsis  I  feel  sure  that  if  we  had  to 
choose  between  operations  without  anaesthesia  or  without 
antisepsis  many  of  us  would  take  the  old  dirty  methods 
rather  than  the  terrible  torture  of  an  operation  without 
anffisthesia.  Every  member  of  the  medical  profession  knows 
of-  Wm.  T.  G.  Morton  who  introduced  ether  anaesthesia  in 
1846;  how  after  failing  in  business  in  Boston,  he  studied 
dentistry  in  Baltimore,  and  later  studied  medicine  in  Boston. 
How  he  entered  the  dental  office  of  Horace  Wells,  the  dis- 
coverer of  nitrous  oxide  gas  anesthesia,  as  an  assistant, 
later  becoming  Well's  partner;  how,  while  at  Harvard  Medi- 
cal School,  he  was  an  office  student  of  Charles  P.  Jackson, 
the  physician  and  chemist;  how  after  much  experimentation 
on  animals,  upon  himself  and  upon  dental  patients  he 
finally  established  the  value  of  ether  anaesthesia.  You  also 
are  familiar  with  the  long  controversies  as  to  whether  the 
credit  for  the  discovery  of  anaesthesia  belonged  to  Crawford 
W.  Long,  of  Danielsville,  Georgia,  who  removed  a  small 
tumor  from  a  negro's  neck  under  ether  ansesthesia,  as  early 
as  1842,  or  to  Jackson  or  Wells,  both  of  whom  laid  claim 


I  Read  before   the  Johns   Hopkius  Hospital  Historical  Club,  February 
10,  1903. 


to  the  credit  for  this  discovery.  Sir  James  Paget '  has 
summed  up  their  relative  claims  very  well  as  follows: 
"  While  Long  waited  and  Wells  turned  back  and  Jackson 
was  thinking,  and  those  to  whom  they  had  talked  were 
neither  acting  nor  thinking,  Morton,  the  practical  man  went 
to  work  and  worked  resolutely,  he  gave  ether  successfully 
in  severe  surgical  operations,  he  loudly  proclaimed  his 
deeds  and  he  compelled  mankind  to  hear  him."  Whatever 
our  decision  may  be  as  to  the  relative  merits  of  the  claims 
of  these  difl'erent  men  they  were  all  Americans,  and  the 
credit  for  the  discovery  of  anaesthesia  certainly  belongs  to 
an  American. 

The  discovery  of  ansesthesia  marks  a  new  period  in  the 
history  of  surgery.  Before  this  discovery  surgery  consisted 
mainly  in  the  treatment  of  fractures  and  dislocations,  the 
occasional  ligation  of  arteries,  amputations,  cutting  for 
stone  and  the  excision  of  a  few  small  and  readily  accessible 
tumors.  In  this  limited  field  Americans  did  their  full  share 
of  original  work. 

Ligation  of  Arteries. — Early  American  operators  were 
specially  bold  and  original  in  the  ligation  of  the  large  arte- 
ries of  the  body,  and  have  contributed  proportionately  more 
to  this  field  than  the  surgeons  of  other  nations.  In  this 
connection  the  name  of  Valentine  Mott,  of  New  York, 
deserves  first  mention.  After  studying  under  Abernethy, 
Cooper,  Charles  Bell  and  Munro,  in  London  and  Edinburgh, 
Mott  engaged  in  practice  in  New  York  City.  He  was  the 
first  to  tie  the  innominate  artery,  May  18,  1818.'  This 
carried  his  reputation  to  all  parts  of  the  civilized  world; 
but  that  was  a  small  part  of  his  work  in  the  ligation  of 
arteries.  Gross,  in  his  Memoir  of  Mott,  published  in  1868, 
says:  "No  surgeon  living  or  dead  ever  tied  so  many  vessels 
or  so  successfully  for  the  cure  of  aneurysm,  the  relief  of 
injury  or  the  arrest  of  morbid  growths."  He  credits  Mott 
with  having  tied  the  femoral  artery  57  times,  the  carotid 
51  times,  the  popliteal  10  times,  the  subclavian  8  times,  the 
external  iliac  6  times,  the  internal  iliac  twice  and  the  com- 
mon iliac  once.  In  all  he  is  said  to  have  ligated  great 
arteries  of  the  body  135  times.  Mott's  name  was  also  made 
famous  in  his  day  as  a  daring  surgeon,  who  undertook  all 
kinds  of  major  operations,  by  his  excision  of  the  clavicle 
for  malignant  growth  for  the  first  time  in  the  history  of 
surgery,  for  his  translation  of  Velpeau's  Surgery,  and  as 
one  of  the  leading  teachers  of  that  time. 

J.  Kearny  Kogers,  of  New  York,  who  was  born  in  1793, 
and  studied  in  England  under  Sir  Astley  Cooper,  Abernethy 


'Nineteenth  Century,  December,  1879. 
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and  Brodie,  made  his  name  famous  by  first  ligating  the 
left  subclavian  artery  between  the  scaleni  muscles.*  Sir 
Astley  Cooper  had  failed  in  an  operation  attempted  in  1809. 
He  was  the  founder  of  the  New  York  Eye  and  Ear  Infirmary, 
and  a  surgeon  to  the  New  York  Hospital. 

The  subclavian  artery  was  first  tied  on. the  scapular  side 
of  the  scaleni  muscles  by  Wright  Post,  of  New  York,  then 
professor  of  surgery  in  Columbia  University.  Post  was  born 
at  New  Hampstead,  Long  Island,  February  19,  1766.  When 
fifteen  years  of  age  he  was  apprenticed  to  Dr.  Kiehard  Bailey, 
one  of  the  most  celebrated  and  skilful  surgeons  of  that  day 
in  New  York.  After  working  with  Bailey  for  four  years 
he  studied  in  London  under  Sheldon,  and  the  celebrated 
Dr.  Bailey  devoting  special  attention  to  anatomy.  He  estab- 
lished the  first  school  of  anatomy  in  New  York  City,  which 
was  regarded  at  that  time  with  such  disfavor  that  he  was 
attacked  by  a  mob  at  one  time  soon  after  its  establishment. 
He  was  in  his  day  the  master  siirgeon  of  New  York  City, 
and  something  of  his  reputation  has  come  down  even  to  the 
present.  Mott,  in  his  memoirs  of  Post,"  speaks  of  his  liga- 
tion of  the  subclavian  as  follows:  "  But  the  masterly  stroke 
of  Dr.  Post  in  surgery  remains  to  be  mentioned.  It  is 
certainly  for  the  honor  of  our  time,  for  the  credit  of  America 
and  for  the  pride  of  our  city  that  the  first  successful  opera- 
tion of  tying  the  subclavian  artery  above  the  clavicle  on  the 
scapular  side  of  the  scaleni  muscles  for  an  aneurysm  was 
first  performed  by  him.  To  succeed  in  an  operation  of  such 
delicacy  and  danger  which  had  failed  in  the  hands  of  such 
master  spirits  in  surgery  as  Eamsden,  Abernethy  and  Cooper 
was  a  triumph  reserved  for  our  friend." 

The  ligation  of  the  common  carotid  artery  was  first  done 
successfully  in  180.5,  by  Amos  Twitchell,  then  of  Keene, 
New  Hampshire.  Twitchell  was  born  in  Marlborough,  New 
Hampshire,  in  1781.  He  studied  in  the  common  schools, 
where  be  fitted  himself  for  Dartmouth  College,  from  which 
he  graduated  in  1803.  After  studying  in  the  recently  estab- 
lished medical  school  of  Dartmouth,  under  the  celebrated 
Nathan  Smith,  he  settled  in  a  small  country  town  in  New 
Hampshire,  and  there  performed  the  operation  which  has 
done  most  to  malce  bis  name  known.  He  tied  the  common 
carotid  artery  for  secondary  hfemorrhage  following  an  acci- 
dental gun-shot  injury  at  a  regimental  review.  The  hsemor- 
rhage  occurred  some  days  after  the  injury  and  the  artery 
was  said  to  have  spurted  three  or  four  feet,  rendering  the 
patient  almost  absolutely  bloodless.  It  was  then  taught  by 
surgeons  and  physiologists  that  it  was  unsafe  to  tie  the 
carotid  artery  for  it  was  thought  that  so  much  of  the  blood 
supply  to  the  brain  woiild  be  cut  off  that  death  would  imme- 
diately result.  Twitchell  realizing,  however,  that  the  only 
possible  salvation  of  his  patient  lay  in  securing  the  artery 
compressed  it  with  one  hand  against  the  vertebrre.  while 
with  the  other  he  dissected  it  free  and  with  the  aid  of  the 
patient's  mother  ;ippliod   n  lirrnturc     Twitchell  wrote  very 

J  New  York  Journal  oC  MediL-ine,  1840,  vol.  vi. 

■^  Transactions  of  the  Medical  Society  of  New  York,  1838,  p.  18. 


little,  and  for  a  long  time  Sir  Astley  Cooper  was  credited 
with  this  operation,  although,  according  to  Twitchell's  biog- 
rapher, Dr.  Albert  Smith,"  Twitchell  performed  the  opera- 
tion eight  months  previous  to  Cooper's  first  operation,  which 
resulted  in  the  death  of  the  patient.  Smith  says  of  this 
operation :  "  Thus  in  an  obscure  coiuitry  town,  alone,  un- 
aided either  by  counsel  or  competent  assistance,  inexperi- 
enced and  without  any  preparation,  his  only  help  an  agitated 
mother,  did  he  perform  with  masterly  skill  and  self-posses- 
sion what  was  then  one  great,  untried  and  unsettled  opera- 
tion of  surgery." 

William  Gibson,  a  native  of  Maryland,  the  professor  of 
surgery  in  the  University  of  Maryland  and  later  from  1818 
to  1854,  in  the  University  of  Pennsylvania,  was  the  first  to 
tie  the  common  iliac  artery.'  Gibson  also  devised  a  bandage 
for  fractures  of  the  lower  jaw,  which  is  still  in  quite  general 
use. 

Phillip  Syng  Physick  first  advised  the  use  of  animal  liga- 
tures °  in  tying  arteries,  which  he  cut  close  and  left  buried 
in  the  wound.  Physick  made  his  ligatures  of  buckskin, 
rolling  them  under  a  marble  slab.  There  is  still  consider- 
able discussion  as  to  the  advisability  of  using  absorbable 
ligatures,  but  there  are  those  who  believe  that  this  is  an 
important  contribution  to  surgery.  Physick  was  born  in 
Philadelphia  in  1768.  He  studied  four  years  under  John 
Hunter  in  London,  then  returned  to  set  up  in  practice  in 
Philadelphia.  At  first  he  found  surgical  practice  so  slow 
that  he  contemplated  giving  it  up  for  farming.  He  became 
the  first  American  surgeon  of  his  time,  often  spoken  of  as 
the  "  Father  of  American  Surgery,"  and  for  some  time  he 
was  professor  of  surgery  in  the  University  of  Pennsylvania. 
Physick  advocated  rest  in  the  treatment  of  hip  joint  disease ' 
and  Pott's  disease,  the  opposite  of  what  was  taught  by 
Brodie,  who  was  then  considered  the  great  authority  on 
such  subjects.  He  first  reported  a  case  of  sacciform  rec- 
tum;" he  advocated  manipulation  in  the  reduction  of  dis- 
locations and  invented  the  tonsilitome  which  is  now  used 
in  many  thousands  of  cases  yearly."  His  operation  upon 
Chief  Justice  Marshall  for  stone  in  the  bladder  is  famous 
from  the  large  number  removed,  upwards  of  1000,  ranging 
in  size  from  the  size  of  a  small  shot  to  that  of  a  bean. 
Although  not  a  great  writer  he  is  among  the  best  known 
of  the  earlier  American  surgeons. 

In  connection  with  the  ligation  of  arteries  may  be  men- 
tioned the  treatment  of  aneurysm  by  digital  compression. 
This  was  introduced  by  Jonathan  Knight,"  of  New  Haven. 
Connecticut,    and   professor  in   Yale   Medical    School,   who 


6  New  Hampshire  Journal  of  Medicine,  18.50-.5],  vol.  i,  p.  287. 
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succeeded  in  curing  a  popliteal  aneurysm  in  this  way.  John 
Mason  Warren,  of  Boston,  also  treated  two  inoperable 
aneury.sms  of  the  subclavian  artery  successfully  by  com- 
pression applied  with  weights  directly  over  the  aneurysmal 
tumor." 

Dislocations. — Up  to  about  fifty  years  ago  dislocations 
were  commonly  treated  by  a  barbarous  sj'stem  of  pulleys 
and  forcible  extension,  although  manipulation  had  been 
recommended  by  several  surgeons  from  the  days  of  Hippo- 
crates to  Nathan  Smith,  who  practised  manipulation  success- 
fully in  reduction  of  dislocations."  Dr.  Wm.  W.  Eeid,  of 
Eochester,  New  York,  was  the  first  to  make  a  thorough 
study  of  the  subject  and  to  show  by  a  series  of  dissections, 
experiments  and  observations  the  desirability  of  reducing 
dislocations  by  this  method.  His  paper  shows  a  high  degree 
of  originality  and  thoroughness,  and  deserves  to  be  better 
kno^ni.  Physick  and  Smith  have  already  been  mentioned 
in  this  connection  and  the  work  of  Bigelow,  of  Boston,"  in 
(he  reduction  of  the  hip  joint  by  this  method  is  too  well 
known  to  need  mention.  Many  who  know  of  the  method 
of  putting  the  hand  on  the  opposite  shoulder  and  trying 
to  bring  the  arm  to  the  side  to  determine  the  diagnosis  in 
dislocations  of  the  shoulder  do  not  know  that  this  method 
originated  with  L.  A.  Dugas,"  a  prominent  practitioner  of 
his  time  in  Georgia. 

Excisions  of  Bones  and  Joints  had  been  practised  in 
certain  cases  long  before  the  settlement  of  America,  but 
it  remained  for  Horatio  G.  Jameson,  a  Baltimorean,  in  1820. 
to  first  excise  the  upper  jaw.'"  Gross,  in  discussing  this 
subject  states  that  many  others  had  chipped  off  pieces  of 
the  superior  maxilla,  but  Jameson  was  the  first  to  remove 
the  entire  Jaw  with  exception  of  part  of  the  roof  of  the 
antrum  in  1820. 

Excision  of  the  lower  Jaw  was  first  performed  by  Dea- 
derick,  of  Rogersville,  Tennessee,  in  1810,  although  his 
report  of  the  operation  did  not  appear  until  many  years 
later."  The  operation  was  performed  for  a  large  enchon- 
droma  involving  the  entire  inferior  maxillary  bone  and  fill- 
ing the  mouth  completely.  The  patient  made  a  good  re- 
covery and  was  reported  well  thirteen  years  after  the  opera- 
tion. 

Valentine  Mott  first  excised  the  clavicle  for  malignant 
growth  in  the  days  before  the  introduction  of  anaesthesia, 
the  operation  lasting  four  hours,  forty  vessels  requiring 
ligation. 

John  Warren,  of  Boston,  brother  of  General  Joseph  War- 
ren, of  Bunker  Hill  (also  a  successful  physician),  a  surgeon 
in  the  Continental  Army,  and  the  first  professor  of  surgery 


"Surgical  Observations,  Bostou,  1867,  p.  434. 

n  Medical  and  Surgical  Memoirs  of  Nathan  Smith,  page  10:1,  imblislied 
after  his  death  in  1831. 
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in  Harvard  University,  first  excised  the  parotid  in  1804." 
It  is  mainly  through  George  McClellan,  of  Philadelphia, 
that  this  operation  was  introduced  into  surgery.  McClel- 
lan was  born  in  Woodstock,  Connecticut,  in  1796.  He 
graduated  from  Yale  College,  where  he  was  a  favorite 
student  in  science  of  Professor  Silliman.  He  then  studied 
medicine  under  a  preceptor,  and  at  the  University  of  Penn- 
sylvania. Settling  in  Philadelphia,  he  was  early  distin- 
guished as  a  bold  and  daring  operator,  a  fascinating  and 
enthusiastic  teacher,  the  founder  of  Jefferson  Medical  Col- 
lege of  Philadelphia  and  the  author  of  a  text-book  on  the 
Principles  and  Practice  of  Surgery.  He  is  reported  to  have 
excised  the  parotid  11  times,^"  and  he  was  among  the  first  to 
amputate  the  entire  upper  extremity  for  malignant  gi-owth. 
He  shared  with  Mott,  of  New  York  and  Warren  of  Boston 
the  credit  of  establishing  many  procedures  new  in  America. 
Interscapulo-thoracic  amputation  or  removal  of  the  entire 
upper  extremity  must  have  been  a  most  heroic  operation  in 
the  days  before  the  introduction  of  antisepsis.  Dr.  Dixi 
Crosby  of  Hanover,  New  Hampshire,  was  the  first  to  per- 
form this  operation  in  1836."  His  patient  lived  28  months 
and  is  said  to  have  died  with  paraplegia,  probably  as  a  result 
of  metastases  of  the  growth  to  the  lumbar  spine.  Crosby 
was  among  the  first  professors  of  surgery  in  Dartmouth 
Medical  College  and  one  of  the  boldest  and  most  famous 
operators  of  his  time. 

Abdominal  Suegert  practically  had  its  origin  in  America 
with  Ephraim  McDowell's  first  ovariotomy  which  was  per- 
formed in  1809.  He  afterwards  operated  h\  13  cases  with 
8  recoveries.  This  is  one  of  the  few  operations  first  per- 
formed by  American  surgeons  for  which  credit  is  generally 
given.  McDowell  was  a  Virginian  by  birth :  he  was  educated 
at  the  University  of  Edinburgh,  studying  under  John  Bell, 
and  he  practiced  in  what  was  then  a  small  frontier  town, 
Danville,  Kentucky.  Besides  ovariotomy  he  did  numerous 
other  surgical  operations  and  is  said  to  have  been  specially 
successful  as  a  lithotomist. 

Nathan  Smith  performed  a  successful  ovariotomy  in  1881 
without  knowledge  of  McDowell's  operation,  tying  the  stump 
with  leather  ligatures  said  to  have  been  cut  from  a  buckskin 
glove.  Smith  is  another  of  the  few  early  American  surgeons 
whose  reputation  has  come  down  to  the  present  time.  He 
was  born  in  Eehoboth,  Massachusetts,  in  1762,  but  his  fam- 
ily moved  to  Vermont  while  he  was  young  and  he  was  a 
member  of  Vermont  militia  during  the  latter  part  of  the 
Revolution.  He  gained  a  limited  education  in  the  country 
schools  and  was  chiefly  occupied  on  his  father's  farm  until 
he  was  24  years  old.  when,  after  witnessing  a  surgical  opera- 
tion, he  determined  to  study  medicine,  .^fter  some  prelimi- 
nary instruction  he  studied  three  years  as  an  office  pupil  of 
Dr.  Goodhue  of  Putney,  VcrmoTit.     He  then  practiced  for 

"Mentioned  in  Surgical  Observations.  .T.  M.  Warren,  Boston,  IsilT, 
288. 

■•"McClellan's  Surgery,  I'liiladelphia,  1848,  p.  :W4. 

•'Full  report  o-iveii  in  riionr.graph  liy  his  son  A.  R.  Crosby,  Coiiconl, 
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two  or  three  years,  studied  at  Harvard  Medical  School 
where  he  graduated  as  Bachelor  of  Medicine;  later  he  studied 
under  Munro  in  Edinburgh  and  visited  the  London  hospitals. 
He  has  been  justly  considered  one  of  the  most  extraordinary 
medical  men  this  country  has  ever  produced,  whether  we 
regard  his  great  ability  as  a  general  practitioner,  his  skill 
and  daring  as  a  surgeon  or  his  versatility  as  a  teacher  of  the 
different  branches  of  medicine.  Smith  was  one  of  the  found- 
ers of  Dartmouth,  Yale  and  Bowdoin  Medical  Colleges.  He 
wrote  one  of  the  most  important  articles  on  typhoid  fever 
which  had  appeared ; ''  he  advocated  manipulation  in  the 
reduction  of  dislocations  and  trephined  for  osteomyelitis 
long  before  this  operation  was  suggested  by  Brodie,  who  is 
commonly  credited  with  this  operation. 

After  the  introduction  of  anaesthesia  the  progress  in  ab- 
dominal surgery  was  of  course  far  more  rapid.  Before  this 
society  last  year  I  presented  the  claims  of  Wolcott  of  Mil- 
waukee for  the  first  nephrectomy  and  of  Bobbs  of  Indianap- 
olis for  the  first  cholecystotomy.^'  In  addition  to  these 
operations  nearly  all  of  the  mechanical  methods  of  intes- 
tinal anastomosis  which  are  in  much  favor  among  promi- 
nent surgeons,  were  introduced  by  Americans,  also  the  im- 
portance of  taking  in  the  submucosa  in  the  suture  method 
of  intestinal  anastomosis.  But  these  methods  of  Halsted, 
Murphy,  Senn,  Leplace  and  O'Hara  are  of  such  recent  intro- 
duction that  they  are  well  known  to  everyone. 

Appendicitis.  American  surgeons  have  done  more  to 
show  the  importance  of  operative  treatment  of  appendicitis 
than  the  rest  of  the  world  put  together  and  in  this  way 
have  been  instrumental  in  saving  thousands  of  lives.  In 
1867  Willard  Parker"  of  New  York  showed  as  the  result 
of  his  experience  that  early  operation  would  save  75  per  cent 
of  all  cases."'  He  advocated  operation  on  the  fifth  to  the 
twelfth  day.  Fitz  of  Boston,  though  not  a  surgeon,  by  his 
exhaustive  study  of  this  subject  and  his  advocacy  of  early 
operation  did  as  much  as  any  one  to  bring  about  the  views 
now  generally  accepted.  Thomas  G.  Morton  reported  at  the 
thirty-ninth  meeting  of  the  American  Medical  Association 
a  case  of  appendicitis  operated  upon  in  April,  1887,  which 
was  probably  the  first  appendectomy  on  record.  MacBurnej 
besides  contributing  to  the  operative  technique  and  diag- 
nosis by  his  successful  records  has  done  much  to  bring  this 
operation  into  prominence.  These  are  only  a  few  of  the 
many  American  names  deserving  honorable  mention  in  this 
connection.  It  is  strange  that  in  Germany,  England  and 
and  France  many  of  the  best  Imown  surgeons  still  have  not 
advanced  further  than  had  Willard  Parker  over  thirty  years 
ago  and  only  a  few  of  the  most  progressive  surgeons  of 
European  countries  have  come  to  adopt  the  treatment  which 
has  been  proved  by  experience  of  twenty  years  in  America 
TO  save  most  lives. 


"  "A  practical  essay  on  typhous  fever,"  New  York,  1834. 
'3  Johns  Hopkins  Hospital  Bulletin,  1901,  xii,  347. 
•4  Medical  Record,  1S67,  vol.  ii,  p.  3.5. 

"American  Journal  of  the  Medical  Sciences,  1886,  N.  S.,  vol.  xcii,  p. 
331, 


One  of  the  most  important  advances  in  the  treatment  of 
fractures  was  the  use  of  extension  apparatus.  This  method 
was  first  brought  before  the  profession  by  Gross,'"  who  states 
that  his  preceptor,  Joseph  K.  Swift  of  Easton,  Pennsylvania, 
was  the  first  to  use  it.  Gurdon  Buck"  of  New  York  de- 
serves great  credit  for  introducing  the  well-Tcnown  apparatus 
for  treatment  of  fractures  of  the  femur,  however,  which  is 
commonly  known  as  Buck's  extension.  In  his  paper  he 
reports  his  results  including  measurements  in  21  cases. 

Plastic  Surgery.  In  plastic  surgery  John  Mason  War- 
ren of  Boston  deserves  special  mention."'  He  was  the  grand- 
son of  John  Warren  and  father  of  the  present  professor 
of  surgery  in  Harvard  University,  a  member  of  that  notable 
surgical  family  that  has  furnished  Harvard  with  professors 
and  Boston  with  surgeons  for  nearly  two  hundred  years. 
He  was  the  first  to  do  the  plastic  operation  on  the  hard 
palate  now  known  as  uranoplasty  in  1843  and  had  a  record 
of  24  cases  of  this  kind  with  only  one  failure,  unusually 
brilliant  even  at  the  present  day.  He  performed  staphy- 
lorraphy  for  defect  of  the  soft  palate  one  year  after  Eoux 
of  Paris,  but  quite  independently,  and  is  said  to  have  oper- 
ated on  over  100  cases  of  this  kind,  most  of  them  very  suc- 
cessfully. Velpeau  also  credits  Warren  with  having  been  the 
first  to  puncture  the  pericardium  for  the  relief  of  effusion, 
a  procedure  considered  by  most  surgeons  of  that  time  as 
almost  certainly  fatal  and  unjustifiable."'  Warren  also  per- 
formed many  successful  rhinoplastic  and  harelip  operations 
which  he  reports  in  his  Surgical  Observations. 

Joseph  Pancoast  of  Philadelphia  was  the  first  to  do  a 
successful  operation  for  extrophy  of  the  bladder,  still  con- 
sidered a  very  difficult  condition  to  treat.  His  paper  was 
published  in  1859. 

Skin  grafting  was  probably  first  suggested  by  Hamilton, 
then  of  Buffalo,  in  1847.  In  1854  he  reported  a  case  in 
which  he  had  successfully  grafted  a  large  raw  surface  caused 
by  a  heavy  stone  falling  on  a  man's  leg.  Hamilton  is  per- 
haps best  known  from  his  book  on  fractures. 

MiscELLiNEOtrs  Brain  operations  were  very  seldom  per- 
formed except  for  fractures  of  the  skull  before  the  time  of 
the  introduction  of  ansesthesia.  Benjamin  Winslow  Dudley 
deserves  mention  as  one  of  the  first  modern  surgeons  to 
successfully  trephine  for  the  relief  of  epilepsy.  He  operated 
upon  his  first  case  in  1819  and  afterward  reported  six  suc- 
cessful cases '"  of  trephining  for  this  condition.  Most  of 
these  operations  were  for  traumatic  epilepsy.  Dudley  was 
also  a  famous  lithotomist,  having  operated  upon  207  cases 
with  the  loss  of  only  six  patients.  Dudley  was  born  in  Vir- 
ginia in  1785.  He  studied  in  London  under  Sir  Astley 
Cooper,  Abernethy  and  Klein;  in  Paris  under  Baron  Larrey 


"  Autobiography,  vol.  i,  p.  93. 

"  Bulletin  in  New  York  Academy  of  Medicine,  1860-63,  vol.  i,  181. 

5S  American  Journal  of  the  Medical  Sciences,  184S,  N.  S.,  vi,  3.57  and 
Ibid.,  1848,  N.  S.,  xv,  339. 

s'Mott's  American  Edition  of  Velpeau,  Operative  Surgery,  1847,  vol. 
iii,  p.  .530. 

3»  American  Journal  of  the  Medical  Sciences,  1833,  vol.  xi,  p.  .543. 
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and  Boyer.  He  was  professor  of  surgery  in  Transylvania 
University,  Lexington,  Kentucky,  and  he  performed  success- 
fully practically  all  of  the  operations  in  surgery  which  were 
known  in  his  day. 

In  1858  Carnochan  of  New  York"  reported  his  method  of 
resection  of  tlie  superior  maxillary  nerve  heyond  Mechel's 
ganglion  for  neuralgia. 

In  1849  Detmold  of  Xew  York  first  evacuated  a  brain 
abscess. 

Hartley  of  New  York  devised  the  method  for  removal  of 
the  Gasserian  ganglion  which  has  been  in  most  general  use 
and  Americans  have  performed  nearly  half  of  the  entire 
number  of  all  these  operations  thus  far  reported. 

By  reference  to  v.  Bergmann's  extensive  tables  of  opera- 
tion for  hrain  tumor  I  find  that  nearly  one-third  of  something 
over  300  cases  of  brain  tumors  thus  far  reported  have  been 
operated  upon  by  American  surgeons  with  a  proportionately 
large  number  of  successful  cases. 

As  an  organizer  of  the  profession  as  well  as  a  most  emi- 
nent surgeon  Samuel  D.  Gross  stands  among  the  first.  He 
was  born  near  Easton,  Pennsylvania,  July  8,  1805.  Of  Penn- 
sylvania German  parentage,  he  could  speak  hardly  English 
when  he  was  15  years  of  age.  He  began  the  study  of  medi- 
cine when  but  19  years  old  under  a  preceptor,  but  realizing 
his  lack  of  fundamental  education  he  gave  up  the  study  of 
medicine  to  enter  an  academy  at  Wilkesbarre,  later  taking 
up  the  study  of  medicine  in  the  Jefferson  Medical  College, 
where  he  graduated  in  18S8.  Soon  after  his  graduation  he 
entered  upon  his  career  as  a  teacher,  first  as  demonstrator 
of  anatomy  at  the  Medical  College  of  Ohio  in  Cincinnati, 
then  as  professor  of  surgery  at  the  University  of  Louisville, 
Kentuck}',  at  the  University  of  New  York,  and  at  the  Jef- 
ferson College  of  Philadelphia.  It  was  largely  through  his 
influence  that  the  American  Medical  Association,  the  Ameri- 
can Surgical  Association  and  the  Academy  of  Surgery  in 
Philadelphia  were  organized.  By  his  writings,  specially  by 
his  volume  on  surgery  which  was  translated  into  a  number 


'  American  Journal  of  the  Medical  Sciences,  1858,  vol.  xxxv,  p.  134. 


of  foreign  languages  he  brought  American  medicine  to  the 
notice  of  Europeans  almost  for  the  first  time.  This  led 
to  a  recognition  then  almost,  if  not  quite,  unheard  of  at  that 
day,  honorary  degrees  from  Oxford,  Cambridge  and  Edin- 
burgh, as  well  as  membership  in  many  foreign  societies. 
Although  his  name  is  not  connected  with  any  special  opera- 
tion he  must  be  considered  one  of  the  most  eminent  surgeons 
America  has  produced. 

To  sum  up  a  few  of  these  achievements  of  American 
surgeons  which  I  have  mentioned : 

1)  The  introduction  of  general  anesthesia.  2,  3,  4,  5)  Four 
of  the  most  difficult  ligations  of  arteries  (innominate,  com- 
mon carotid,  common  iliac,  subclavian,  scapular  side  of  sca- 
leni.  6)  Introduction  of  animal  ligatures.  7)  Treatment  of 
aneurysm  by  compression.  8)  Nephrectomy.  9)  Choleeys- 
totomy.  10)  Ovariotomy.  11)  Introduction  of  nearly  all 
methods  of  intestinal  anastomosis  now  in  use.  12)  The 
introduction  of  the  proper  treatment  of  appendicitis.  13) 
Excision  of  the  parotid.  14,  15,  16,  17)  Four  important  ex- 
cisions of  bones  (superior  and  inferior  maxillae,  clavicle,  in- 
terscapulo-thoracic  amputation).  18)  Operation  for  osteo- 
myelitis. 19)  Drainage  of  brain  abscess.  20)  Manipulation 
in  the  reduction  of  dislocations.  21)  Skin  grafting.  22) 
Closure  of  defects  in  cleft  palate.  23)  The  invention  of  the 
tonsUlitome 

My  excuse  for  presenting  this  paper  is  not  that  the  facts 
are  entirely  unknown  or  inaccessible  but  the  belief  that  even 
those  familiar  with  the  work  of  individuals  may  not  realize 
how  large  the  sum  total  of  the  contributions  of  American 
surgery  has  been.  Many  American  surgeons  are  quite  famil- 
iar with  the  work  of  foreigners  but  lamentably  ignorant  of 
that  of  their  own  countrymen.  This  is  partly  due  to  the 
fact  that  the  Germans,  French  and  English  seem  to  take 
much  more  pride  in  achievements  of  their  countrymen  than 
we  do  in  America,  and  partly  because  many  in  our  country 
have  neglected  to  properly  record  and  report  their  cases. 
If  we  do  not  take  pride  in  our  own  work  we  cannot  fairly 
expect  others  to  do  so. 


THE   TOXICITY   OF   METHYL   ALCOHOL. 

By  Eeid  Huxt,  M.  D., 
Associate  Professor  of  Pliarmacology ,  The  Johns  Hopkins  University. 


The  number  of  cases  of  poisoning  by  methyl  (or  wood) 
alcohol  has  greatly  increased  in  the  last  few  years;  this 
is  due  very  largely  to  the  fact  that  wood  alcohol  is  now 
frequently  used  as  a  constituent  of  certain  preparations 
where  ethyl  (or  grain)  alcohol  was  formerly  employed.  Not 
only  have  preparations  intended  for  use  in  the  arts  (as  var- 
nishes, etc.)  or  for  external  use  (as  bay  rum)  been  made 
with  methyl  alcohol  as  an  ingredient,  but  even  medicinal 
or   flavoring   agents    (essence    of    Jamaica    ginger,    pepper- 


mint, etc.)  intended  for  internal  use  have  been  found  to 
contain  it.  The  use  of  methyl  alcohol  in  the  latter  class 
of  preparations  has  attracted  the  attention  of  the  medical 
profession  to  this  substance,  as  many  deaths  have  resulted 
from  the  use  of  these  preparations;  and  the  leading  oph- 
thalmologists of  this  country  and  of  Europe  are  agreed 
in  ascribing  many  cases  of  total  or  partial  blindness  to  the 
wood  alcohol  contained  in  them. 

While  much  has  been  written  concerning  the  action  of 
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methyl  alcohol  upon  the  eye  and  considerable  experimental 
work  has  been  done  upon  this  subject  (notably  by  Friedcn- 
wald  and  Birch-Hirschfeld),  very  little  has  been  published 
recently  concerning  the  general  physiological  action  of 
methyl  alcohol  and  the  points  in  which  this  differs  from  the 
action  of  the  much  better  known  grain  alcohol.  Although 
it  has  been  known  to  pharmacologists  for  many  years  that 
the  action  of  methyl  alcohol  is,  in  some  respects,  so  markedly 
different  from  that  of  ethyl  alcohol  that  the  substitution 
of  the  former  for  the  latter  in  any  preparation  intended 
for  internal  use  (especially  if  the  preparation  were  to  be 
taken  for  some  time)  would  inevitably  be  accompanied  by 
the  greatest  danger,'  there  seems  to  be  much  ignorance  of 
this  fact  even  among  physicians;  this  probably  results  from 
the  fact  that  little  or  nothing  is  said  about  methyl  alcohol 
in  some  of  the  leading  English  text-books  on  toxicology 
(which,  as  a  rule,  discuss  only  those  poisons  which  have 
already  been  of  medico-legal  interest).  The  subject  is  dis- 
cussed, however,  in  all  of  the  leading  German  text-books  on 
toxicology.  Under  the  circumstances  a  brief  resume  of  our 
knowledge  of  the  general  physiological  action  of  methyl 
alcohol  may  be  of  interest;  a  number  of  experiments  of 
my  own  upon  animals  will  also  be  described. 

There  are  two  forms  of  methyl  alcohol  poisoning,  acute 
and  chronic.  While  the  chronic,  or  still  more,  the  sub- 
acute form  is  the  one  of  greater  interest  (since  it  differs 
markedly  from  poisoning  by  grain  alcohol),  a  few  words 
may  be  said  about  the  acute  form. 

Acute  Poisoning  with  Methyl  Alcohol. 

The  symptoms  of  acute  poisoning  of  animals  with  methyl 
alcohol  are,  in  general,  similar  to  those  observed  in  cases 
of  poisoning  by  ethyl  and  other  alcohols  of  this  series. 
These  symptoms  are  too  familiar  to  require  description 
here.  The  action  of  methyl  alcohol  differs  from  that  of 
ethyl  alcohol  chiefly  in  the  fact  that  the  symptoms  are  pro- 
duced more  slowly  and  the  duration  of  the  intoxication 
is  more  prolonged.  Thus  the  state  of  coma  does  not  appear, 
as  was  shown  by  Joffroy  and  Serveaux,  for  some  little  time 
even  when  methyl  alcohol  is  injected  directly  into  the 
vein  of  an  animal,  whereas  after  the  injection  of  ethyl 
alcohol  it  appears  with  great  rapidity.  The  coma  caused 
by  methyl  alcohol  continues  for  a  very  much  longer  time 
than  does  that  caused  by  ethyl  alcohol;  thus  it  is  not  uncom- 
mon for  the  coma  in  the  former  case  to  continue  for  two, 
three  or  even  four  days,  whereas  that  caused  by  ethyl  alco. 
hoi  may  not  continue  for  more  than  six  hours  and,  in  the 
numerous  experiments  of  Joffroy  and  Serveaux,  was  never 
observed  to  continue  for  twenty-four  hours. 

Similar  differences  between  the  action  of  methyl  and 
ethyl  alcohols  are  well  laiown  in  the  case  of  man,  but  there 
is  a  tendency  to  explain  the  long  continued  narcosis  caused 
by  the  former  to  the  presence   of   various   impurities;  no 


'  This  has  been   the   teaching  of   Professor  Abel,   for  example,  ever 
since  the  opening  of  the  Johns  Hopkins  Medical  School  in  1893. 


support  for  this  view  has  been  offered  and  numerous  experi- 
ments on  animals  with  pure  methyl  alcohol  have  shown  that 
the  long  continued  after-effect  is  due  to  a  property  inherent 
in  the  methyl  alcohol  itself. 

Among  the  various  symptoms  caused  by  methyl  alcohol 
in  animals,  Joffroy  and  Serveaux  (Arch,  de  Med.  exper.,  viii, 
p.  490)  called  attention  to  the  marked  fall  of  body  tempera- 
ture and  to  the  partial  loss,  on  the  part  of  the  animal,  of 
the  power  to  regulate  its  temperature  according  to  that 
of  the  surrounding  air.  There  are  marked  changes  in  the 
alimentary  tract;  thus  hemorrhages,  leading  to  bloody  diar- 
rhoea or  to  the  vomiting  of  bloody  matter,  are  of  frequent 
occurrence.  There  are  convulsions  or  convulsive  move- 
ments of  a  rhythmic  or  choreiform  character,  often  continu- 
ing for  a  day  or  two  and  followed,  finally,  by  a  loss  of  sen- 
sation and  of  reflex  movement;  the  corneal  reflex,  however, 
may  persist  for  a  long  time.  Joffroy  and  Serveaux  also  call 
attention  to  the  marked  convulsive  movements  of  the  eyes; 
these  often  constitute  nystagmus  of  a  pronounced  type. 
This  nystagmus  usually  occurs  spontaneously,  but  when  it 
is  absent  it  can  be  caused  very  easily  by  simply  moving  the 
head  of  the  animal;  there  are  first  convulsive  movements 
of  the  eyes  followed  by  a  nystagmus,  at  first  rapid,  then  slow. 
There  is  usually  dilatation  of  the  pupil. 

Perhaps  the  point  of  greatest  interest  in  connection  with 
the  subject  of  acute  poisoning  by  methyl  alcohol  is  the 
question  of  the  relative  toxicity  of  methyl  and  ethyl  alco- 
hols, i.  e.,  the  relative  quantities  which,  when  administered 
in  a  single  dose  to  an  animal,  will  cause  death  in  a  short 
time.  All  who  have  investigated  this  subject  experimentally 
are  agreed  that  there  is  but  little  difference  between  the 
toxicity  of  the  two  alcohols  in  cases  of  acute  intoxication. 
Some  of  the  earlier  writers  ascribed  slightly  greater  toxicity 
to  methyl  alcohol;  thus  Dujardin-Beaumetz  and  Audige 
(Comptes  rend.,  83,  p.  80,  1876)  placed  the  lethal  dose  of 
methyl  alcohol,  injected  subcutaneously  into  dogs,  at  7  gr. 
per  kilogramme  body  weight,  the  lethal  dose  of  ethyl  alco- 
hol being,  according  to  these  authors,  7.75  gr.  per  kilo- 
gramme. Later  writers  ascribe  a  slightly  greater  toxicity 
to  ethyl  than  to  methyl  alcohol.  Thus  Joffroy  and  Serveaux 
in  their  classical  studies  on  the  toxicity  of  methyl  alcohol 
found  the  "  true  toxic  equivalent "  of  methyl  alcohol  (i.  e., 
the  quantity  per  kilogramme  body-weight  which,  when 
injected  into  a  vein  or  into  the  muscular  tissue,  would 
almost  always  lead  to  death  within  a  short  time — a  day 
or  two)  to  be,  for  the  dog,  about  9  ccm.  (7.2G.);  for  the 
rabbit  the  dose  was  about  10  ccm.  (7.96G.).  The  figures 
were  the  same  whether  the  "  pure  methyl  alcohol "  of  com- 
merce or  whether  chemically  pure  methyl  alcohol  was 
employed.  These  authors  (Arch,  de  Med.  exper.,  ix,  p.  707) 
found  the  true  toxic  equivalent  of  ethyl  alcohol  to  be,  for 
the  dog,  8.65  ccm.  (6.92G),  for  the  rabbit,  8.15  ccm. 
(6.52G.).  The  toxicity  of  the  "pure  ethyl  alcohol"  of 
commerce  was  slightly  greater,  being  6.36  G.  for  the  dog 
and  6.20G.  for  the  rabbit. 
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Baer  (Archiv  f.  Anat.  u.  Physiol.,  1898,  p.  289)  experi- 
menting on  rabbits  and  introducing  the  diluted  alcohols 
into  the  stomach,  placed  the  toxic  dose  of  methyl  alcohol 
at  from  7.3  to  9G.  per  kilogramme  body-weight,  that  of 
ethyl  alcohol  at  6.25  to  7.410. 

The  slight  discrepancies  between  the  results  of  the 
authors  quoted  above  can  be  easily  explained  by  the  differ- 
ences in  the  methods  of  experimenting;  some  authors 
administered  the  alcohol  intravenously  or  injected  it 
•directly  into  the  muscles,  others  gave  it  by  the  stomach. 
In  some  experiments  dogs,  in  others  rabbits  were  used. 
Indeed  it  is  remarkable  that  the  results  have  been  so  uni- 
form when  these  facts  are  considered.  The  above  results 
also  show  that  the  various  specimens  of  wood  alcohol  used 
in  the  experiments  must  have  been  comparatively  pure  or 
that  the  impurities  commonlj'  present  in  wood  alcohol  have 
but  little  toxic  action,  for  it  is  highly  improbable  that  the 
same  impurities  should  occur,  and  occur  in  the  same  quan- 
tity, in  specimens  of  wood  alcohol  obtained  at  such  different 
places  and  at  such  intervals  of  time. 

My  own  experiments  on  the  subject  of  acute  poisoning 
were  limited  to  a  few  observations  on  the  fatal  period  after 
the  administration,  in  one  or  two  doses,  of  equal  quantities 
of  methyl  and  ethyl  alcohols.  The  description  of  the  symp- 
toms Mill  be  omitted  as  there  was  nothing  especially  note- 
worthy. 

The  preparation  of  methyl  alcohol  used  in  most  of  the 
experiments  was  Kahlbaum's  purest  methyl  alcohol;  it  was 
perfectly  colorless,  entirely  free  from  acetone  and  other 
substances  giving  an  iodoform  reaction.  The  specific  grav- 
ity and  boiling  point  con-esponded  to  methyl  alcohol  of 
about  99.6  per  cent.  The  ethyl  alcohol  used,  as  a  rule,  was 
Squibb's  absolute  alcohol.  The  alcohols  were  diluted  with 
water  and  introduced  into  the  stomach  by  means  of  a  soft 
riTbber  catheter. 

In  the  first  two  experiments  the  dose  was  lOG.  per  kilo- 
gramme animal. 

I.  Experiment  with  methyl  alcohol,  May  15th.  lUile  rabbit, 
weighing  2.28K.  At  4.55  p.  m.  a  mixture  of  22.SG.  of  methyl 
alcohol  and  68.4G.  warm  distilled  water  administered.  The 
animal  was  soon  deeply  intoxicated  and  died  on  the  following 
afternoon  at  about  5  o'clock,  that  is  24  hours  after  the  alcohol 
was  given. 

II.  Experiment  with  ethyl  alcohol.  May  loth.  Female  rab- 
bit, weighing  2.17K. 

5-10  p.  m.,  21.7G.  of  ethyl  alcohol  diluted  with  65G.  of  warm 
distilled  water  administered.  The  animal  had  convulsions  of 
a  mild  type  in  15  minutes  and  died  at  11  p.  m.,  that  is  6  hours 
after  the  poison  was  given. 

In  the  two  following  experiments  both  the  methyl  and 
ethyl  alcohols  wore  diluted  to  89  per  cent  (by  weight)  and 
16Gr.  per  kilogramme  body-weight  of  the  diluted  alcohol 
was  mixed  with  water  and  given  to  the  rabbits  in  two 
doses;  these  corresponded  to  about  11.2  G.  of  the  pure 
alcohols. 

III.  Experiment  with  methyl  alcohol.  May  16th.  Male  rab- 
bit, weighing  1.75K. 


10  a.  m.,  14G.  of  S9%  methyl  alcohol  diluted  with  42G.  of  di.--- 
tilled  water  given  by  the  stomach. 

May  17th,  1.50  p.  m.     The  above  dose  was  repeated. 

May  18th.  The  animal  was  living  but  seemed  to  be  at  point 
of  death. 

May  19th,  7  a.  m.  The  animal  has  apparently  been  dead  for 
many  hours. 

The  animal  died  iu  from  56  to  09  hours  after  the  first  dose. 

IV.  Experiment  with  ethj'l  alcohol,  May  16th.  Male  rabbit, 
•sveighing  1.S4K.  9.40  a.  in.,  14. 7G.'  of  89%  (92.4%  by  volume) 
ethj'l  alcohol  diluted  with  45G.  of  distilled  water  administered. 

Maj'  17th,  1.45  p.  m.    The  above  dose  was  repeated. 
May  18th.     The  animal   died  about  11  a.  m.,   i.   e.,  about   49 
hours  after  the  administration  of  the  first  dose. 

In  the  following  two  experiments  the  pure  alcohols  were 
given  iu  two  doses  of  6.5G.  each,  per  kilogramme  body- 
weight. 

V.  Experiment  with  methyl  alcohol,  Maj'  16th.  Female  rab- 
bit, weighing  l.SK. 

4.10  p.  m.,  11. 7G.  pure  methyl  alcohol  diluted  with  35G.  dis- 
tilled water  administered. 

May  17th,  2  p.  m.  The  above  dose  was  repeated.  Convulsive 
movements  of  the  legs  and  marked  nystagmus  were  noticed 
soon  afterwards. 

May  18th.     The  animal  was  alive  at  6  p.  m. 

May  19th.  The  animal  has  api^arently  been  dead  for  many 
hours. 

The  rabbit  died  between  74  and  84  hours  after  the  administra- 
tion of  the  first  dose. 

VI.  Experiment  with  ethyl  alcohol.  May  16th.  Male  rabbit, 
weighing  1.45K.  , 

4  p.  m.,  9.4G.  ethyl  alcohol  diluted  with  28G.  distilled  water 
administered. 

May  17th,  2.5  p.  m.    The  above  dose  was  repeated. 

May  18th.     The  animal  lived  throughout  the  daj-. 

May  19th,  7  a.  m.  The  rabbit  was  found  dead.  The  animal 
died  between  50  and  00  hours  after  the  administration  of  the 
first  dose. 

The  above  experiments  show  that  with  equal  doses  of 
ethyl  and  methyl  alcohols  death  is  caused  in  a  shorter  time 
by  the  former  than  by  the  latter;  this  agrees  with  the  gen- 
erally accepted  view  that  in  acute  poisoning  ethyl  alcohol 
is  slightly  more  toxic  to  dogs  and  rabbits  than  is  methyl 
alcohol. 

In  the  following  two  experiments  the  methyl  alcohol 
used  was  a  commercial  preparation  known  as  Columbian 
Spirits;  it  was  not  the  purest  preparation  known  by  this 
name,  but  was  of  a  light  yellow  color  and  gave  a  fairly  well 
marked  iodoform  reaction  (acetone?).  The  specific  gravity 
was  0.802  (at  15.5°  C),  which  would  correspond  to  about 
98  per  cent  pure  methyl  alcohol,  provided  that  only  methyl 
alcohol  and  water  were  present. 

VII.  Experiment  with  Columbian  Spirits,  June  23d.  Rabbit 
weighing  1.2K. 

2  p.  m..  12G.  Columbian  Spirits  diluted  with  36G.  water  ad- 
ministered. 


'This  dose,  which  corresponds  to  7.1G  of  absolute  ethyl  alcohol  per 
kilogramme  body-weight  is  just  about  the  minimal  lethal  dose,  i.  e. 
most  rabbits  would  probably  have  died  from  it. 
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June  24th.  The  animal  is  in  the  deepest  coma  and  seems 
barely  alive. 

June  25th.  Animal  conscious  and  able  to  crawl  about  a 
little;  living  at  midnight. 

June  26th,  6  a.  m.  Dead.  Died  between  58  and  64  hours 
after  the  alcohol  was  given. 

In  this  e.xperimeut  the  animal  lived  much  longer  than 
did  the  one  which  received  an  equal  dose  of  pure  methyl 
alcohol  (see  Experiment  I);  whether  this  was  due  to  the 
fact  that  the  Columbian  Spirits  contained  a  slightly  smaller 
percentage  of  methyl  alcohol  or  to  greater  resistance  on 
the  part  of  this  animal  or  to  the  fact  that  this  experiment 


ponding  doses  of  pure  methyl  alcohol  and  so  may  be  looked 
upon  as  offering  some  confirmation  of  the  view  that  in 
acute  intoxication  the  former  is  slightly  more  toxic  for  the 
lower  animals  than  is  the  latter. 

The  question  which  of  these  alcohols  is  the  more  poison- 
ous to  man  in  acute  cases,  i.  e.,  which  would  cause  death 
in  the  smaller  quantity,  is  a  very  difficult  one  to  answer. 
Even  the  minimal  fatal  dose  of  ordinary  alcohol  for  man 
is  not  known  with  anything  like  the  acevTracy  with  which 
it  is  known  for  the  lower  animals;  still  less  is  known  in 
regard  to  methyl  alcohol.  The  question  is  further  compli- 
cated by   the   fact   that   a   fairly   large   percentage   df   the 


Date. 

Alcohol. 

Aulmal. 

Weight  o( 
animal. 

Quantity  of 
alcohol  given. 

Dose  per 
kilogramme. 

Number 
of  doses. 

Result. 

Remarks. 

I.   May  15th. 

Kahlbaum's  purest, 
acetone  free 
methyl  alcohol. 

Riibbit. 

2.28K. 

22. 8G.  alco- 
hol, 68.4G. 
water. 

lOG. 

1 

Death  in  24  hours. 

II.   Mayl5tb. 

Absolute   ethyl 
alcohol. 

Rabbit. 

2.17K. 

21. 7G.  alco- 
hol, 6.5G. 
water. 

lOG. 

1 

Death  in  C  hours. 

III.   May  leth. 

Kahlbaum's  purest 
methyl  alcohol 
diluted  to  89^ 
(by  weight). 

Rabbit. 

1.75K. 

28G.  alcohol, 
84G.  water. 

16G. 

"^ 

Death  .56  to  69  hrs. 
'  after  first  dose. 

Interval  between  doses  27  hours  50 
minutes. 

IV.   May  16th.' 

Pure  ethyl  alcohol, 
89^  by  weight; 
03.4^^  by  vol. 

Rabbit. 

1.84K. 

39.4G.  alco- 
hol, 90G. 
water. 

16G. 

'•^ 

Death   49  hours 
after  first  dose. 

Interval  betweendoses  38  hours. 

V.   May  16th. 

Kahlbaum's  purest 
methyl  alcohol. 

Rabbit. 

1.80K. 

33.4G.  alco- 
hol, TOG. 
water. 

6.5G. 

3 

Death   74  to  84  hrs. 
after  first  dose. 

Interval  between  doses  21  hours  50 
minutes. 

VI.   M.iyieth. 

Absolute  ethyl 
alcohol. 

Rabbit. 

1.45K. 

18.SG.  alco- 
hol, 56G. 
water. 

6..5G. 

"■ 

Death   50  to  60  hrs. 
after  first  dose. 

Interval  between  doses  33  hours  5 
minutes. 

VII.   June  23(i. 

Columbian  Spirits. 

Rabbit. 

1.   2K. 

12G.  Col. 
Spirits, 
30G.  water. 

lOG. 

1 

Died  in  58   to  64 
hours. 

VIII.   May  16th. 

Columbian  Spirits. 

Rabbit. 

1.81K. 

2ilG.  Col. 
Spirits. 

16G. 

2 

Died  33  to  44  hours 
after  first  dose. 

Interval  between  doses  38  hours  35 
minutes. 

was  performed  in  warmer  weather  than  was  the  one  with 
pure  methyl  alcohol  it  is  impossible  to  state. 

In  the  second  experiment  the  Columbian  Spirits  was 
given  in  two  doses  of  8G.  per  kilogramme  body-weight. 

VIII.  E.xperiment  with  Columbian  Spirits,  May  10th.  Male 
rabbit,  weighing  1.81K. 

9.45  a.  m.,  14.5G.  Columbian  Spirits  diluted  with  45  G.  dis- 
tilled water  administered. 

May  17th.  The  above  dose  was  repeated.  The  animal  was 
living  at  6  p.  m. 

May  ISth,  7  a.  ni.  The  rabbit  was  found  dead,  having  died 
between  32  and  44  hours  after  the  administration  of  the  first 
dose. 

The  results  of  the  above  experiments  are  shown  in  the 
table  above: 

The  above  experiments  show  that  death  is  caused  more 
rapidly  by  one  or  two  large  doses  of  ethvl  than  bv  corres- 


human  race  (at  least  of  that  part  of  it  living  in  America 
and  Europe)  have  acquired  a  certain  degree  of  tolerance 
of  ethyl  but  not  of  methyl  alcohol;  this  is  almost  always 
true  of  those  who  die  from  methyl  alcohol  poisoning. 

There  are  also  other  considerations  which  make  the  phar- 
macologist hesitate  in  concluding  from  these  experiments 
on  the  lower  animals  that  ethyl  alcohol  is  more  toxic  to 
man  than  is  methyl  alcohol.  The  organs  most  powerfully 
affected  by  methyl  alcohol  are  the  most  highly  differen- 
tiated nervous  structures  as  is  shown  by  the  deep  and  pro- 
longed coma  and  in  man  and  the  monkey  by  blindness  (due  to 
degenerative  changes  in  the  nerve  elements  of  the  retina 
and  of  the  optic  nerve).  Even  in  the  rabbit  the  coma  is 
much  more  prolonged  after  methyl  than  after  ethyl  alcohoL 
Now  it  is  a  well  recognized  fact  in  pharmacology  that  poi- 
sons which  affect  the  highly  differentiated  nerve  structures 
very   powerfully    are    proportionately   more    dangerous    the 
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more  highly  developed  the  nervous  system  of  the  animal; 
hence  it  would  be  expected  that  man  would  be  relatively 
more  suspectible  to  such  a  poison  as  methyl  alcohol  than 
would  the  dog  or  rabbit. 

Under  these  circumstances  it  would  not  be  safe  to  con- 
clude that  because  ethyl  alcohol  is  slightly  more  toxic,  in 
acute  poisoning,  to  the  lower  animals  than  is  methyl  alco- 
hol, the  same  would  be  true  in  the  case  of  man.  As  a  matter 
■of  fact,  a  number  of  cases  are  reported  in  which  men  died 
from  methyl  alcohol  when  equal  quantities  of  ethyl  alcohol 
■could  almost  certainly  have  been  taken  with  impunity. 
Physicians  who  have  had  extensive  hospital  experience 
state  that  very  few  of  those  who  are  brought  to  the  hospital 
intoxicated  with  wood  alcohol  recover.  One  explanation 
often  offered  for  this  apparently  greater  toxicity  of  methyl 
alcohol  is  that  the  commercial  preparations  of  wood  alcohol 
contain  impurities  which  greatly  increase  the  toxicity;  there 
is  little  evidence,  however,  that  this  is  true  of  any  of  the 
preparations  of  wood  alcohol  accessible  to  the  public. 

In  the  above  discussion  the  toxicity  of  the  two  alcohols 
has  been  considered  only  so  far  as  life  is  concerned.  It  is 
certain  that  some  organs  are  much  more  susceptible 
to  the  injurious  action  of  one  alcohol  than  to  that  of  the 
other.  That  this  is  the  case  with  the  eye,  for  example,  is 
clearly  shown  by  the  cases  of  wood  alcohol  blindness  in  man. 
As  Birch-Hirschfeld  expresses  it,  these  cases  show  that 
methyl  alcohol  is  capable  of  injuring  the  eye  to  a  far  greater 
extent,  and  also  in  smaller  doses,  than  is  ethyl  alcohol;  thus 
cases  are  reported  in  which  blindness  occurred  in  the  most 
acute  form  of  methyl  alcohol  intoxication  and  also  after 
very  small  doses,  a  result  which  probably  never  occurs  with 
ethyl  alcohol. 

Chronic  Poisoxixg  with  Wood  Alcohol. 

The  fact  that  the  effects  of  a  single  dose  of  methyl  alcohol 
are  long  continued  suggests  that  it  would  be  an  especially 
dangerous  substance  to  give  at  short  intervals  for  any 
length  of  time,  for  it  may  readily  be  supposed  that  under 
these  circumstances  the  effect  of  the  first  dose  would  not 
have  disappeared  when  the  second  was  given,  and  so  on. 
In  this  way  a  form  of  cumulative  action  would  result 
depending,  probably,  on  the  retention  within  the  body  of 
methyl  alcohol  or  of  some  of  its  decomposition  products. 
As  a  matter  of  fact,  all  who  have  investigated  this  sub- 
ject have  found  such  a  result  to  be  produced,  so  that  methyl 
alcohol  which  when  taken  in  a  single  dose  is,  as  a  rule, 
no  more  dangerous  (at  least  to  the  lower  animals)  than  an 
equal  amount  of  ethyl  alcohol,  becomes,  when  its  use  is 
continued  for  even  a  short  time  an  extremely  dangerous 
poison. 

Pohl,  in  his  well  known  work  on  the  oxidation  of  alcohol 
in  the  animal  body  (Archiv  f.  Exper.  Path,  u  Phami.,  31, 
p.  281;  1893),  stated  that  chronic  poisoning  by  methyl 
alcohol  is  markedly  diflFerent  from  that  caused  by  ethyl 
and  other  alcohols  of  this  series. 


While  ethyl  and  isobutyl  alcohols  and  even  amyl  alcohol 
(fusel  oil)  could  be  given  to  animals  (dogs,  and  rabbits)  in 
doses  sufficient  to  cause  intoxication  for  months  (and  even 
for  almost  a  year)  without  causing  marked  anatomical  or 
functional  disturbances,  methyl  alcohol  given  in  small  doses 
every  other  day  was  tolerated  for  but  a  few  weeks;  the  ani- 
mals remained  comatose  for  days,  did  not  eat  and  died, 
although  the  administration  of  the  alcohol  was  discontinued. 
Extensive  fatty  degeneration  of  the  liver  was  always  found; 
thus  in  one  experiment  the  ether  extract  (consisting  largely 
of  fat)  of  the  dried  liver  of  a  dog  poisoned  by  methyl 
alcohol  was  37.7  per  cent,  while  that  of  the  liver  of  the 
control  (normal)  animal  was  but  16.6  per  cent. 

Joffroy  and  Serveaux,  the  most  experienced  investigators 
on  the  subject  of  the  toxicity  of  the  various  alcohols,  also, 
lay  great  emphasis  upon  the  extraordinary  toxicity  of 
methyl  alcohol  in  chronic  poisoning;  they  found  that  it 
was  not  only  much  more  poisonous  than  ethyl  alcohol,  when 
given  for  some  time,  but  that  animals  could  tolerate  com- 
paratively large  doses  of  furfurol  for  longer  periods  than 
they  could  methyl  alcohol.  These  authors  conclude  that  it 
is  not  possible  to  foretell  the  toxicity  of  an  alcohol  in 
chronic  j)oisoning  from  experiments  on  acute  poisoning. 

The  great  toxicity  of  methyl  alcohol  in  chronic  or  sub- 
acute poisoning  is  well  illustrated  by  some  recent  experi- 
ments of  Birch-Hirschfeld  (v.  Graefe's  Arch.  f.  Ophthal., 
liv,  p.  68).  This  writer,  who  was  investigating  the  effects 
of  methyl  alcohol  upon  the  retina  and  optic  nerve,  speaks 
of  the  difficulty  he  experienced  in  keeping  the  animals  alive 
for  even  short  periods  when  small  doses  of  methyl  alcohol 
were  administered  at  short  intervals.  The  experiments  of 
Birch-Hirschfeld  upon  monkeys  are  of  especial  interest 
since  these  animals  react  towards  narcotic  poisons  in  much 
the  same  way  as  does  man;  and  also  because  the  effect  of 
the  poison  upon  the  eye  can  be  studied  to  far  better  advan- 
tage upon  monkeys  than  upon  dogs  and  rabbits.  Birch- 
Hirschfeld  describes  experiments  upon  three  monkeys; 
pure  methyl  alcohol,  diluted  with  several  times  its  volume 
of  water,  was  given  in  doses  of  from  three  to  six  or  seven 
c.  cm.  every  one  or  two  days.  When  it  became  evident  that 
the  animals  were  at  the  point  of  death  they  were  killed 
in  order  that  the  eyes  and  optic  nerves  could  be  obtained 
in  good  condition  for  microscopical  study.  The  first  mon- 
key received  28  c.  cm.  of  methyl  alcohol  in  this  way  and 
was  in  a  dying  condition  on  the  eighth  day;  the  second 
animal  was  moribund  on  the  fifteenth  day  after  having 
received  79  c.  cm.  of  the  alcohol,  while  the  third  animal 
was  in  a  dying  condition  on  the  eleventh  day  after  having 
been  given  56  c.  cm.  of  the  alcohol.  Two  of  the  monkeys 
had  marked  degenerative  changes  in  the  retina  and  one 
was  totally  blind.  Similar  histological  changes  were  found 
in  the  retinas  of  three  dogs  poisoned  by  methyl  alcohol, 
although  it  had  not  been  possible  to  detect  disturbances 
of  vision  during  life. 

It  is  very  interesting  to  compare  the  above   results   of 
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Birch-Hirsehfeld  with  those  obtained  by  de  Schweinitz 
(Toxic  Amblyopias,  p.  51;  1896)  ia  an  experiment  with 
grain  alcohol.  De  Schweinitz  ga^ve  a  small  monkey  (weight 
eight  pounds)  an  average  daily  dose  of  3.75  c.  cm.  of  95 
per  cent  grain  alcohol  for  over  six  months;  at  times  as 
much  as  7.5  e.  cm.  of  alcohol  was  given  every  day  for  several 
days  in  succession.  The  animal  was  repeatedly  very  drunk 
but  showed  no  symptoms  of  permanent  injury  and  no  indi^ 
cations  whatever  of  disturbances  of  vision  could  be  made  out. 
The  animal  was  finally  killed  and  the  eyes  and  optic  nerves 
were  examined  microscopically;  no  degenerative  or  inflam- 
matory changes  were  found. 

Holden  (Arch,  of  Ophthal.,  28,  p.  129)  reports  an  inter- 
esting experiment  in  which  a  form  of  chronic  or  subacute 
poisoning  resulted  from  two  large  doses  of  methyl  alcohol. 
A  dog  weighing  ten  kilogrammes  was  given  50  e.  cm.  of 
wood  alcohol  diluted  with  an  equal  quantity  of  water;  this 
dose  was  repeated  five  days  later.  The  dog  died  eleven 
days  after  the  second  dose;  the  ganglion  cells  of  the  retina 
showed  degeneration  changes. 

The  Writers  Experiments  on  Subacute  Poisoning. — I  have 
performed  a  number  of  experiments  upon  dogs  and  rabbits 
in  connection  with  the  question  of  subacute  poisoning  by 
methyl  alcohol.  Special  attention  was  given  to  the  sub- 
acute form  of  poisoning  (i.  e.,  that  form  in  which  compara- 
tively large,  but  not  immediately  fatal,  doses  were  given  at 
short  intervals),  as  this  is  the  form  of  poisoning  seen  most 
often  in  man;  in  a  number  of  the  cases  of  methyl  alcohol  poi- 
soning in  man  in  which  death  or  blindness  has  resulted, 
there  has  been  a  history  of  a  "  spree  "'  continuing  for  several 
days.  My  attention  was  directed  largely  to  a  comparison  of 
the  general  physiological  effects  produced  by  equal  doses  of 
methyl  and  of  grain  alcohols.  But  little  attention  was  given 
to  the  influence  of  the  alcohols  upon  vision,  for,  as  is  well 
known,  it  is  very  difficult  to  determine  with  much  accuracy 
the  effects  of  drugs  upon  the  sight  of  dogs  and  rabbits. 
In  most  of  the  experiments  upon  dogs,  however,  a  puru- 
lent or  fibrino-purulent  conjunctivitis  was  noticed  and  in 
at  least  one  case  the  animal  seemed  to  be  blind. 

Most  of  the  experiments  were  performed  in  groups  of 
two;  to  one  animal  methyl,  to  the  other  ethyl,  alcohol  in 
equal  quantity  (per  kilogramme  body-weight  of  the  animal) 
were  given  at  the  same  intervals  and  in  the  same  way. 
Several  different  specimens  of  methyl  alcohol  were  used; 
these  will  be  described  in  the  proper  place. 

In  the  following  two  experiments  the  alcohols  were  given 
in  doses  of  first  six,  then  of  three  grammes  per  kilogramme 
body-weight;  in  each  case  the  alcohol  was  diluted  with  four 
times  its  weight  of  warm  distilled  water  and  introduced 
into  the  stomach  by  means  of  a  tube.  The  methyl  alcohol 
was  a  commercial  preparation  obtained  from  Eimer  and 
Amend;  it  was  labeled  "  Methylic  Alcohol,  Pure,"  but  it 
yielded  a  small  qiiantity  of  iodoform  on  treatment  with 
iodine  and  potassium  hydroxide:  the  specific  gravity  was 
0.802  (15.5°  C),  which  would  correspond  to  about  98  per 


cent  absolute  methyl  alcohol,  assiiming  almost  nothing  but 
alcohol  and  water  to  be  present. 

IX.  Experiment  with  inethjl  alcohol,  May  21st.  Dog,  weigh- 
ing 7.84K. 

4.45  p.  m.,  47G.  methyl  alcohol  diluted  with  188G.  of  water 
administered. 

May  22d,  10  a.  m.  Animal  lying  down,  unable  to  get  up; 
conscious.  2.10  p.  m.,  23. .5G.  alcohol  and  94G.  water  given. 
There  is  a  watery  discharge  from  the  eyes. 

May  23d.  The  animal  is  in  a  deep  stupor  from  which  he 
can,  however,  be  aroused.  Is  unable  to  stand.  There  is  a 
muco-purulent  discharge  from  the  eyes. 

May  24th.  Fibrino-purulent  conjunctivitis;  cornea  hazy. 
Animal  seems  unable  to  see;  reacts  well  to  slight  noises  but 
shows  no  reaction  when  hand  is  passed  before  eye. 

May  25th.  Animal  just  able  to  stand;  eats  a  little.  Cornea 
bluish;   almost  certain  that  animal  does  not  see. 

11.50  a.  m.,  23. 5G.  alcohol  and  94G.  water  given.  The  dog  was 
soon  in  a  deep  stupor. 

May  26th.  Unable  to  stand;  eats  nothing;  very  stupid. 
Purulent  conjunctivitis  in  one  eye;  the  other  eye  is  not  so  bad 
as  yesterday. 

4.15  p.  m.,  23. 5G.  alcohol  and  94G.  water  given. 

May  27th.  Condition  about  the  same  as  j'esterday  but  the 
stupor  is  greater. 

May  28th,  3.35  p.  m.,  23. 5G.  alcohol  and  94G.  water  given. 
At  9.30  p.  m.  the  dog  was  alive. 

May  29th.  Found  dead  at  7.  a.  m.;  has  apparently  not  been 
dead  long.  The  stomach  contained  much  blood-stained  mu- 
cus; small  ecchymoses  were  found  in  the  mucous  membrane. 
The  urine  was   strongly  reducing  towards  silver  nitrate. 

X.  Experiment  with  absolute  ethj'l  alcohol,  May  21st. 
Bitch,  weighing  5.02K. 

5  p.  m.,  30.1G.  of  alcohol  diluted  with  120G.  water  adminis- 
tered. 

May  22d,  10  a.  m.  Is  able  to  stand  but  is  somewhat  intoxi- 
cated. 

1.55  p.  m.,  15. IG.  alcohol  and  60G.  water  given. 

May  23d.  Is  able  to  stand  and  drinks  a  little  water  but  re- 
fuses food. 

May  24th.  Lies  down  most  of  the  time;  does  not  eat.  There 
is  no  discharge  from  the  eye  and  the  animal  undoubtedly  sees 
well. 

May  25th.     Is  standing  and  seems  very  bright;  eats  greedily. 

11.40  a.  m.,  15. IG.  alcohol  and  60G.  water  given;  animal  soon 
deeply  intoxicated. 

May  26th.  Dog  bright;  eats  a  little.  4.10  p.  m.,  15. IG.  alcohol 
and  60G.  water  given. 

May  28th,  3.30  p.  m.,  15. IG.  alcohol  and  BOG.  water  given. 

The  animal  was  kept  until  June  3d,  during  which  time  no 
bad  effects  whatever  were  noticed;  she  ate  well  and  increased 
in  weight  to  5.64K. 


The  following  experiments  were  made  in  the  same  way 
as  the  above  except  that  the  intervals  between  the  doses 
were  somewhat  different  and  different  preparations  of  the 
alcohols  were  used.  The  methyl  alcohol  was  the  specimen 
of  Columbian  Spirits  described  above  in  the  description 
of  the  experiment  on  the  rabbit  (VII);  the  ethyl  alcohol 
was  a  93  per  cent  solution  made  by  adding  distilled  water 
to  some  commercial  absolute  alcohol.  The  effects  of  these 
two  preparations  were  compared  because  Columbian  Spirits 
seems   to   be   used   sometimes   in   place   of   ordinary   grain 
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alcohol,  which  usually  contaius  about  93  per  cent  of  abso- 
lute ethyl  alcohol. 

XI.  Experiment  with  Columbian  Spirits,  ilay  loth.  Bitch, 
weighing  6K. 

5.50  p.  m.,  36G.  Columbian  Spirits  diluted  with  lOSG.  distilled 
water  administered. 

May  IGth.  Animal  unable  to  stand;  has  diarrhoea  with 
slightly  bloody  discharges. 

4.35  p.  m.,  18G.  Columbian  Spirits  and  54  G.  water  given. 

May  17th.  Lies  perfectly  still  with  slow  labored  respiration; 
unable  to  hold  head  up  when  aroused. 

4  p.  ni.,  18G.  Columbian  Spirits  and  54G.  waetr.  In  a  short 
time  animal  was  in  deepest  coma;    corneal  reflex  absent. 

May  18th,  11  a.  m.  Completely  paralj'zed;  slight  corneal  re- 
flex. Has  vomited  much  watery  matter  and  passed  soft  bad- 
smelling  feces  containing  blood. 

May  19th.  Slow,  deep  respiration;  no  corneal  or  other  re- 
flexes. Has  passed  much  thin  feces  containing  decomposing 
blood  and  with  a  verj-  disagreeable  odor.     Was  living  at  6  p.  m. 

May  20th.     Has  evidently  been  dead  manj'  hours. 

During  the  first  two  days  of  the  experiment  there  was  much 
lachrymation;  before  death  there  was  a  slightly  purulent  dis- 
charge from  the  eyes. 

XII.  E.xperiment  with  93%  ethyl  alcohol.  May  15th.  Dog, 
weighing  10.5K. 

6.5  p.  m.,  63G.  of  93%  ethyl  alcohol  diluted  with  189G.  of 
water  administered. 

May  16th.     Animal  is  standing  but  is  intoxicated. 

4.40  p.  m.,  31. 5G.  alcohol  and  94G.  water  given. 

May  17th.  Dog  standing  and  is  bright  and  lively;  very  play- 
ful and  eats  greedily. 

3.55  p.  m.,  31.5G.  alcohol  and  94G.  water  given. 

May  18th,  11  a.  m.     Very  bright  and  lively. 

Maj'  19th.     Seems  entirely  normal. 

The  animal  was  kept  10  days  longer;  nothing  abnormal 
could  be  detected  and  he  gained  slightly  in  weight. 

In  the  following  experiments  the  effects  of  the  purest 
methyl  alcohol  obtainable  (Kahlbaum's  "  acetone  free " 
methyl  alcohol)  were  compared  with  those  caused  by  pure 
absolute  ethyl  alcohol;  the  alcohols  were  given  in  doses 
5G.  per  kilogramme  animal. 

XIII.  Experiment  with  pure  methyl  alcohol,  June  5th.  Bitch, 
weighing  6.S4K. 

2.30  p.  m.,  34. 2G.  methyl  alcohol  diluted  with  130G.  of  water 
administered. 

June  6th.  Animal  unable  to  stand  but  is  conscious;  does  not 
eat.  There  are  irregular  twitchings  of  the  legs.  There  is  a 
little  pus  in  one  eye. 

3.20  p.  m.,  34.2G.  of  alcohol  and  130G.  of  water  given. 

June  7th.  Lies  in  a  deep  stupor;  corneal  reflex  present  but 
very  sluggish.     Both  eyes  contain  a  gelatinous  secretion. 

2.35  p.  m.,  34. 2G.  alcohol  and  130G.  water  given;  much  of  it 
was  vomited  soon  afterwards. 

June  9th.  Is  conscious  but  unable  to  stand;  head  sways 
back  and  forth  rhythmically.  Both  eyes  have  an  extremely 
viscid  purulent  discharge  which  contains  a  large  number  of 
bacteria   of  various   kinds. 

2.35  p.  m.,  34. 2G.  alcohol  and  130G.  water  given. 

June  10th,  8  a.  m.  Lying  in  deepest  coma;  not  the  slight- 
est reflex  of  any  kind.  Much  brown,  very  bad-smelling  mat- 
ter has  escaped  from  the  anus.     Animal  died  at  1.35  p.  m. 

The  rugae  of  the  stomach  were  bright  red  and  bleeding 
slightly.  The  intestines,  especially  in  the  lower  part,  were 
greatly   inflamed    and    showed    a    number   of    minute   bleeding 


37. 9G.  alcohol  and  14SG.  water  given. 
A  little  unsteady  on  its  feet  but  eats  and  drinks 


points;  there  were  a  few  ulcers  in  the  rectum.  The  intestinal 
contents  were  of  a  dirty  brown  color  due  to  the  altered  blood 
and  had  a  very  foul  odor. 

XIV.  Experiment  with  absolute  ethyl  alcohol,  June  5th. 
Bitch,  weighing  7.57  K. 

3.15  p.  m.,  37.9G.  ethyl  alcohol  diluted  with  14SG.  water  given. 

June  6th.  Stands  and  is  very  lively;  tries  to  flght  with  an- 
other dog. 

3.25  p.  m, 

June  7th 
well. 

2.45  p.  m.,  37.9G.  alcohol  and  148G.  water  given. 

June  9th.     Seems  entirely  normal;   bright  and  active. 

2.40  p.  m.,  37.9G.  alcohol  and  148G.  water  given. 

June  10th.     Slightly  intoxicated  but  eats  greedily. 

The  animal  was  kept  for  14  days  and  showed  no  symptoms 
whatever;  her  weight  increased  to  8.5K. 

In  the  following  experiment  the  purest  commercial  pre- 
paration of  Columbian  Spiiits  obtainable  was  given  in 
the  same  doses  (5G.  per  kilogramme  body-weight)  as  the 
alcohols  in  the  above  experiments.  This  preparation  of 
Columbian  Spirits  was  perfectly  colorless,  gave  a  very 
slight  iodoform  reaction;  the  specific  gravity  was  0.8 
(15.5°  C),  which  corresponds  to  a  preparation  containing 
slightly  more  than  98  per  cent  absolute  methyl  alcohol 
and  a  little  less  than  2  per  cent  of  water. 

XV.  Experiment  with  Columbian  Spirits,  June  6th.  Dog, 
weighing  6.97K. 

3.50  p.  m.,  34.9G,.  Columbian  Spirits  diluted  with  ir',2G  water 
administered. 

June  7th.  Eats  and  drinks,  but  trembles  continuously;  vom- 
ited soon  after  eating. 

2.50  p.  m.,   34. 9G.   Columbian   Spirits  and   132G.   water  given. 

June  9th.  Lies  in  deepest  coma;  corneal  and  other  reflexes 
entirely  absent;  respiration  very  slow.  Occasionally  has  con- 
vulsive movements. 

2.30  p.  m.,  34.9G.  Columbian  Spirits  and  1:12G.  water. 

June  10th,  7  a.  m.  The  animal  has  evidently  been  dead  for 
many  hours.  Stomach  contained  a  small  amount  of  altered 
blood  with  an  extremely  foul  odor. 

In  the  following  experiment  the  ordinary  grain  alcohol 
of  commerce  (often  called  "  Western  alcohol ")  was  used. 
It  contained  92.5  per  cent  (by  volume)  of  absolute  ethyl  al- 
cohol. It  was  gii^en  in  doses  of  6G.  per  kilogramme  body- 
weight;  this  corresponds  to  about  5.3G.  absolute  ethyl  alco- 
hol. Hence  the  results  of  this  experiment  may  be  compared 
with  thoge  of  Experiments  XIII  and  XIV,  in  which  5G.  of 
absolute  methyl  or  ethyl  alcohol  were  given;  the  administra- 
tion of  the  alcohol  was  continued  longer  in  this  experiment, 
however. 

XVI.  Experiment  with  92.5%  commercial  ethyl  alcohol,  June 
19th.     Dog,  weighing  13.6  K. 

2.55  p.  m.,  81.6G.  of  alcohol  diluted  with  245G.  water  admin- 
istered.    Was   soon  deeply  intoxicated. 

June  20th,  7  a.  m.  Still  somewhat  intoxicated;  eats  a  little 
and  drinks;   vomited  later. 

1.25  p.  m.,  81.6G.  alcohol  and  245  G.  water  given. 

June  21st.  Lies  down  most  of  the  time  but  is  able  to  stand; 
eats  and  drinks  a  little. 

1.10  p.  m.,  81.6G.  alcohol  and  245G.  water  given. 

June  22d,  10  a.  m.     Seems  about  normal;   eats  greedily. 
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June  23d.     Seems  normal;   eats  a  great  ileal. 

1  p.  m.,  81. 6G.  alcohol  and  245G.  water  given. 

June  24th.     In  good  condition. 

1.45  p.  m.,  81. 6G.  alcohol  and  245G.  water  given. 

June  25th.     Seems  to  be  entirely  normal;  very  hungry. 

The  animal  was  kept  under  observation  for  16  days  duriir 
which  time  it  seemed  entirely  normal;  its  weight  increased 
2.3K. 

The  results  of  the  ahove  experiment  are  shown  in  the 
following  tahle : 

In  all  of  these  experiments  the  dog  which  received  the 
methyl  alcohol  died,  while  those  which  received  equal  or 
larger  doses  of  ethyl  alcohol  in  exactly  the  same  way  recov- 
ered.   The  differences  between  the  action  of  the  two  alco- 


doscs,  however  (and  in  my  experiments  this  was  found  to 
be  about  5G.  per  kilogramme  body-weight),  the  differences 
between  the  effects  of  the  two  alcohols  are  just  as  marked 
with  rabbits  as  with  dogs.  I  mention  these  facts  for  it  is 
possible  that  experimenters  who  work  only  upon  rabbits 
may  overlook  the  difference  between  the  action  of  the  two 
alcohols  unless  special  attention  is  given  to  the  dosage. 

In  the  first  three  experiments  rather  large  doses  of  the 
alcohols  were  given  (6Gr.  per  kilogramme  body- weight). 
The  Columbian  Spirits  used  in  the  first  two  experiments 
was  the  inferior  grade  of  this  preparation  already  described. 
XVII.  Experiment  with  Columbian  SiJirits.  Jlay  Ijth.  Male 
rabbit,  weighing  2.19K. 


Date. 

Alcohol. 

.inlmal. 

Weight  of 

Quantity  of 
alcohol  given. 

Dose  per  K. 
body  weight. 

Number 
of  doses. 

Result. 

Remarks. 

IX.   May  21st. 

"Methylic  Alco- 
hol, pure."  E.  and 
A. 

Dog. 

7.S4K. 

141 G.  alco- 
hol, 5646. 
water. 

6G.  once. 
36.  4  times. 

5 

Died  on  9th  day. 

Doses  given  on  1st,  2d,  5th,  6th  and 
8th  days.  Distinct  changes  in  the 
eyes. 

X.   May  21st. 

Absolute    ethyl    al- 
cohol. 

Bitch. 

5.02K. 

90. 5G.  alco- 
hol, 360G. 
water. 

66.  once. 
36.  4  times. 

5 

Survived. 

Doses  given  as  in  above  experiment 
During  the  next  week  the  animal's 
weight  increased  to  .5.64  K. 

XI.  May  15th. 

Columbian  Spirits. 

Bitch. 

6K. 

72G.  Col. 
Spts.,  316G. 
water. 

66.  once. 
36.  twice. 

2 

Died  on  5th  day. 

Doses  given  at  intervals  of  about  24 
hours  on  3  successive  days.  Con- 
junctivitis. 

XII.  May  15th. 

Pure  ethyl  alcohol, 
93^. 

Dog. 

10.5K. 

126G.  alco- 
hol, 377G. 
water. 

66.  once. 
36.  twice. 

3 

Survived. 

Doses  given  at  intervals  of  about  24 
hours  on  3  successive  days. 

XIII.  June  5th. 

Kahlbaum's    purest 
acetone     free 
methyl  alcohol. 

Bitch. 

0.S4K. 

1366.  alco- 
hol, 5206. 
water. 

56. 

4 

Died  on  6th  day. 

Doses  given  on  1st,  2d,  3d  and  5th 
days.     Purulent  conjunctivitis. 

XIV.  June  5th. 

Absolute   ethyl    al- 
cohol. 

Bitch. 

7.57K. 

151.66. -f 
.5926.  water. 

56. 

4 

Survived. 

Doses  given  on  1st,  2d,  3d  and  5th 
days. 

XV.  June  6th. 

Highest  grade   Col- 
umbian Spirits. 

Dog. 

6.97K. 

104.7G. -t- 
396G.  water. 

56. 

3 

Died  on  5th  day. 

Doses  given  on  Ist,  2d  and  4th  days. 

XVI.  June  19th. 

Commercial  ethyl 
alcohol,  92.5^. 

Dog. 

13.6K. 

4086.  -f 
1225G.water. 

66. 

5 

Survived. 

Doses  given  on  1st,  2d,  3d,  5th  and 
6th  days.  During  the  16  days  fol- 
lowing the  dog's  weight  increased 
to  15.9K. 

hols  could  probably  have  been  brought  out  still  more  strik- 
ingly if  more  attention  had  been  given  to  the  dosage. 

Experiments  on  Rabbits. — Eesults  in  entire  accordance 
with  the  above  were  obtained  in  a  series  of  experiments 
upon  rabbits.  These  animals  are  not,  however,  well 
adapted  for  studies  on  the  comparative  toxicity  of  methyl 
and  ethyl  alcohols  in  subacute  poisoning,  for  the  doses 
necessary  to  cause  death  within  a  short  time  (a  few  daj's) 
vary  within  narrow  limits.  The  difficulty  may  be  expressed 
in  the  following  manner:  There  is  a  certain  optimum 
dose  for  subacute  poisoning,  i.  e.,  a  dose  with  which  the 
difference  between  the  action  of  the  two  alcohols  is  best 
seen.  When  the  dose  of  the  alcohols  is  slightly  greater  than 
this  optimum  death  is  produced  almost  as  rapidly  by  one 
alcohol  as  by  the  other;  when  the  doses  are  below  this 
optimum  the  action  is  very  prolonged  and  the  poisonin"- 
takes   on   a   more   chronic   character.      With   the   optimum 


5.25  p.  m.,  13G.  Columbian  Spirits  diluted  with  52G.  water 
administered. 

May  16th.  Sits  in  one  place  and  does  not  try  to  escape  when 
handled;   eats  a  little. 

4.15   p.   ni.,   13G.  Columbian   Spirits  and   52G.   water  given. 

May  17th.  Animal  comatose;  corneal  reflex  present  but 
very  sluggish. 

Unnecessary  to  hold  animal  when  stomach  tube  was  passd. 

4.10  p.  m.,  13G.  Columbian  Spirits  and  52G.  water  given. 

May  18th,  10.45  a.  m.  The  animal  has  evidently  been  dead 
for  many  hours.  The  urine  reduces  silver  nitrate  very  strongly 
and  decolorizes  potassium  permanganate;  does  not  undergo 
fermentation  with  yeast. 

XVIII.  Experiment  with  Columl)ian  Spirits,  May  10th.  Fe- 
male i-abbit,  weighing  1.44K. 

3  p.  m.,  8.65G.  Columbian  Spirits  diluted  with  34. 6G.  water 
administered.  An  hour  afterwards  the  animal  was  deeply  in- 
toxicated; was  unable  to  hold  head  tip.  There  was  marked 
nystagmus. 

May  20th.     Seems  to  have  recovered  almost   completely. 

4.25  p.  m.,  S.fioG.  Columbian  Spirits  and  34. 6G.  water. 
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May  21st.     Semi-comatose  all  daj-;  has  eaten  nothing. 

4..J   p.   m.,   8.65(i.  Columbian  Spirits  and   34.tUi.   water  j^iven. 

May  22il.  lieflexes  entirely  absent;  seemed  Itaroly  alive  at 
6  p.  m. 

May  23d,  7  a.  m.     Found  dead. 

XIX.  Exi^eriment  ivith  absolute  ethyl  alcohol,  May  lUth. 
I'emale  rabbit,  weighing-  1.4oK. 

3.10  p.  m.,  8.7G.  alcohol  diluted  with  35G.  water  administered. 

May  20th.     Seems  to  be  entirely  normal. 

4.30  p.  m.,  S.7G.  alcohol  and  35G.  water  given. 

May  21st.     Active;  eats  well. 

4.10  p.  m.,  8.7G.  alcohol  and  350.  water  given. 

May  22d.     Verj-  active;   diflicult  to  catch. 

May  23d.  Condition  same  as  that  of  yesterday:  animal  eats 
well. 

2.30  p.  m.,  S.7G.  alcohol  and  4f.G.  water  given. 

May  24th,  9.30  a.  m.  Very  lively.  Has  aborted  two  very 
imperfect  embryos. 

1.45  p.  m.,  8.7G.  alcohol  and  46G.  water  given. 

Mav  25th.     Seems  normal.     11.30,  S.7G.  alcohol  and  46G.  water 


given. 
Mav 


?6th,  7  a.  m.     Found  dead. 


In  this  experiment  the  administration  of  the  ethyl  alcohol 
was  continued  until  it  caused  death — a  result  which  did  not 
occur  until  just  twice  the  amount  (in  proportion  to  the 
body-weight)  which  was  fatal  in  the  case  of  Columbian 
Spirits  had  been  given. 

In  the  following  experiment  ethyl  alcohol  of  the  strength 
of  93  per  cent  was  given  in  doses  of  6G.  per  kilogramme. 

)hol.    ilav    15th.     Male 


ater  administered. 
Ut   to   catch;    eats 


XX.  Experiment    with    037c    ethyl    ale 
rabbit,  weighing  2.17K. 

.5.35  p.  m.,  13G.  alcohol  diluted  with  52G. 

May    16th.     Seems    entirely    normal;    clitH 
well. 

4.25  p.  m.,  13G.  alcohol  and  52G.  water  given. 

May  17th.  Seems  entirely  normal;  very  lively  and  difficult 
to  catch. 

4.5  p.  m..   VM'i.  alecihcil   and   52G.  water  given. 

-May   istli.     \ery   li\ely.     Weighs  2.05K. 

The  animal  was  kept  for  16  days,  during  which  time  it  ex- 
hibited no  symptoms  whatever. 

In  the  follnwiiif;-  exiieriineiit  ordinary  commercial  ethyl 
alcohol  (containing  about  92. G  per  cent  of  absolute  ethyl 
;ilcohol)  was  used:  it  was  given  in  doses  of  6G.  each  on  four 
days. 

XXI.  E.\perinu>iit  with  commercial  ethyl  alcohol  (92.6%), 
June   19th.     Female   rabbit,   weighing   1.90K. 

2.10  p.  m.,  11. 8G.  alcohol  diluted  with  35G.  water  administered. 
June  20th.     Animal  lively;   eats  a  little. 
2.10  p.  m..  11. SO.  alcohol  and  35G.  water  given. 
June  21st.     Seems  to  be  in  good  condition;   eats  a  little. 
2.25  p.  m.,  11. SO.  alcohol  and  35G.  water  given. 
June  23d,  3  p.  m..  11. SG.  alcohol  and  35G.  water  given. 
June   25th.     Seems   to  be  luirmal. 

The  animal  was  l<e|)t  f<u-  Hi  days  during  which  time  it  re- 
mained in  good  conilition.  its  weight  remained  about  the  same. 

The  doses  in  the  above  two  experiments  (6G.  of  the  93 
per  cent  (by  volume)  alcohol)  corresponded  to  about  5.46. 
]iure  absolute  alcohol,  hence  the  results  may  be  compared 
with  those  of  the  following  experiment  in  which  doses  of 
5. .50.  of  Kahlbnum's  i)urest  methyl  alcohol  were  given. 


XXII.  Experiment  with  Kahlbaum's  purest  methyl  alcohol. 
May  19th.     Female  rabbit,  weighing  2.55K. 

2.30  p.  m.,  14G.  alcohol  diluted  with  56G.  water  administered. 

May  20th.     Eating  well. 

4.17  p.  m.,  14G.  alcohol  and  56G.  water  given. 

May  21st.     Looks  sick  but  has  been  eating. 

3.55  p.  m.,  14G.  alcohol  and  5GG.  water  given. 

May  22d,  7  a.  m.     Found  dead. 

On  comparing  this  experiment  with  the  two  described 
above  (Experiments  XVII  and  XYIII)  it  is  seen  that  the 
purest  methyl  alcohol  obtainable  is  about  as  toxic  as  the 
commercial  preparation  of  Columbian  Spirits;  in  fact,  death 
was  caused  more  rapidly  by  a  slightly  smaller  dose  of  the 
former. 

The  difference  between  the  elfects  of  ethyl  and  methyl 
alcohols  is  well  brought  out  in  the  following  four  experi- 
ments :  the  doses  used  in  these  experiments  (4  to  5  grammes 
per  kilogramme)  seem  to  be  those  best  adapted  for  causing 
subacute  poisoning  in  rabbits.  The  methyl  alcohol  used 
in  the  first  experiment  was  "'  Kahlbaum's  Methjd  Alcohol ;  " 
it  was  not  the  purest  specimen  prepared  by  Kahlbaum  and 
gave  a  slight  iodoform  reaction;  the  specific  gravity,  how- 
ever, was  0.79()  (15.5°  C),  which  corresponds  to  a  strength 
of  99.5  per  cent.  The  methyl  alcohol  used  in  the  third 
experiment  was  Kahlbaum's  purest  methyl  alcoliol. 

XXIII.  JCxpei-iment  with  Kahlbauurs  methyl  alcohol,  .June 
3d.     Female  rabbit,  weighing  1.9SK. 

3.15  p.  m.,  7.9G.  (i.  e.  40.  per  kilo)  diluted  with  :!0.3G.  water 
administered. 

June  4th.     Seems  entirely  normal. 

12.25  p.  m.,  7.9G.  alcohol  and  30.3(i.   water  given. 

June  5th.     Very  lively;   eats  well. 

2.25  p.  m.,  7.9G.  alcohol  and  30.3G.  water  given. 

June  6th,  3. 10  p.  m.,  9.9G.  alcohol  (i.  e.  50.  per  kilo)  and  37G. 
water  given. 

June  7th.     Lies  down  most   of  the  time  but  eats. 

2.30  p.  m.,  9.9G.  alcohol  and  37G.  water  given. 

June  9th.     Weak  and  sluggish;  does  not  eat  well. 

2.40  p.  m.,  9, ".!(;.  alciilinl  :in(l  :;ro.  water  given. 

June  10th.     Unable   to   stand;    does  not  eat. 

2  p.  m.,  9.9G.  alcohol  and  37G.  water  given. 

June  11th.     Died  about  8  a.  m. 

XXIV.  Experiment  with  absolute  ethyl  alcohol.  June  3d. 
Female  rabbit,  weighing  1.95K. 

3.10  p.  m.  7. 80.  alcohol  (i.  e.  4G.  per  kilo)  diluted  with  30.30. 
water  administered. 

June  4th.     Seems  entirely  normal. 

12.20  p.  m.,  7.8G.   alcohol   and  30.30.   water  given. 

June  5th.     Very  lively;  eats  well. 

2.50  p.  m.,  7.8G.  alcohol  and  30.3(;.   water  given. 

June  6th.     Same  condition  as  yesterday. 

3.5  p.  m.,  9.75G.  alcohol  (1.  e.  5G.  per  kilo)  and  37G.  watei 
given. 

June  7th.     Lying  down  most  of  the  time  but  cats  well. 

2.25  p.  m.,  9.75G.  alcohol  and  370.  water  given. 

June  9th.     Seems  entirely  normal;  is  quite  lively.     Eats  well. 

2.20  p.  m.,  9.75G.  alcohol  and  37(i.  water  given. 

June  10th,  1.55  p.  m.,  9.75G.  alcohol  and  37G.  water  given. 

June  11th.  The  animal  seems  to  be  entirely  normal;  is  quite 
lively  and  eats  well.  Nothing  unusual  was  noticed  .about  it  but 
on  the  morning  of  June  14th  if    was  found  dead.     On  autopsy 
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a  smooth  typical  gastric  ulcer  was  found  and  bloody  perito- 
nitis. 

XXV.  Experiment  with  Kahlbaum"s  purest  methyl  alcohol, 
May  19th.     Female  rabbit,  weighing-  2.49K. 

2.10  p.  m.,  11. 2G.  alcohol  (i.  e.  4.5G.  per  kilo)  diluted  with 
■14.8G.  water  administered. 

May  20th,  7  a.  m.  Seemed  entirely  normal.  At  about  11.30 
a.  m.  aborted  6  embryos;   a  little  hismorrhage. 

4.10  p.  m.,  11.2G.  alcohol  and  44. 8G.  water  given. 

May  21st.     Looks  sick  but  has  been  eating  a  little. 

3.45  p.  m.,  11.2G.  alcohol  and  44.SG.  water  given. 

May  22d.  Seems  completely  paralyzed;  unable  to  hold  head 
up. 

May  23d.  Seems  somewhat  better  but  is  unable  to  crawl  or 
to  sit. 

2.57  p.  m.,  5.6G.  alcohol  (i.  e.  2.256.  per  kilo)  and  22.5G.  water 
given. 

May  24th.     Almost  completely  paralyzed;    slight  reflexes. 

2.5  p.  m.,  5.6G.  alcohol  and  22.5G.  water  given. 

May  25th.     Seemed  barely  alive  at  noon. 

May  26th,  7  a.  m.     Found  dead. 

XXVI.  Experiment  with  absolute  ethyl  alcohol,  ilay  19th. 
Female  rabbit,  weighing  2.4K. 

2.20  p.  m.,  ]O.SG.  alcohol  (i.  e.  4.5G.  per  kilo)  diluted  with  43G. 
water  administered. 

May  20th.     10. 8G.  alcohol  and  43G.  water  given. 

May  21st.  Movements  somewhat  uncoordinated  in  the  morn- 
ing but  animal  eats  well. 

3.50  p.  m.,  10.8G.  alcohol  and  43G.  water  given. 

May  22d.     Very  lively;   apparently  unaffected. 

May  23d.     Seems  to  be  entirely  normal. 

3  p.  m.,  5.4G.  alcohol  (i.  e.  2.25G.  per  kilo)  and  21. oG.  water 
given. 

May  24th.     Animal  lively;   eats  well. 

2  p.  m.,  5.4G.  alcohol  and  21. 5G.  water. 

May  25th.     Seemed  entirely  normal  at  noon. 

May  26th.     Animal  seems  entirely  normal;  eats  well. 

The  animal  was  kept  for  13  days  longer  during  which  no 
sjTnptoms  whatever  could  be  observed. 

The  following  two  experiments  in  which  small  doses 
of  methyl  alcohol  were  given  for  several  days  may  be  quoted 
although  the  results  can  scarcely  be  included  under  the 
subject  of  subacute  poisoning. 

XXVII.  Experiment  with  Columbian  Spirits,  May  23d.  Male 
rabbit,  weighing  1.96K.  This  rabbit  was  given  4.9G.  Columbian 
Spirits  (i.  e.  2.5G.  per  Kilogramme)  diluted  with  24.8G.  water 
daily  for  8  days.  The  animal  was  slightly  intoxicated  a  number 
of  times  but  seemed  to  remain  in  fair  condition  although  its 
weight  decreased  by  300G.  8  days  after  the  administration  of 
the  last  dose  the  animal  was  found  dead. 

XXVIII.  Experiment  with  pure  methyl  alcohol.  May  23d.  Fe- 
male rabbit,  weighing  1.52K.  This  rabbit  received  4.6G.  methyl 
alcohol  (i.  e.  ?,G.  per  kilogramme)  diluted  with  22. 4G.  water  daily 
for  8  days.  The  animal  was  slightly  intoxicated  a  number  of 
times  but  showed  no  marked  symptoms;  its  weight  decreased 
to  1370G.  The  animal  was  kept  for  20  days  without  any 
symptoms  being  noticed. 

The  results  of  the  above  experiments  are  shown  in  the 
table  on  opposite  page: 

The  results  of  these  experiments  upon  rabbits  agree  en- 
tirely with  those  obtained  in  the  experiments  upon  dogs 
and  show  how  toxic  methyl  alcohol  is  when  its  adminis- 


tration, in  suitable  doses,  is  continued  for  even  a  few  days. 
The  great  difference  between  the  toxicity  of  methyl  and 
ethyl  alcohols  might  be  overlooked  entirely  in  experiments 
in  which  only  the  effects  of  single  large  doses  were  studied. 

Fate  of  Methyl  Alcohol  in  the  Body. — The  explanation  of 
the  difference  between  the  toxicity  of  methyl  and  ethyl 
alcohols  in  subacute  and  chronic  poisoning  is  to  be  found 
in  the  work  of  Pohl  and  others  upon  the  fate  of  methyl 
alcohol  in  the  body.  The  interesting  and  highly  important 
discovery  has  been  made  that  methyl  alcohol  differs  mark- 
edly from  ethyl  alcohol  (and  apparently  from  the  other 
alcohols  of  this  series)  in  that  it  is  but  partially  oxidized  in 
the  body  and  that  its  administration  leads  to  the  formation 
within  the  body  of  a  markedly  poisonous  acid  (formic  acid). 
It  has  been  shown  by  numerous  investigators  that  ethyl  alco- 
hol is  largely  oxidized  in  the  body  to  water  and  carbon 
dioxide,  i.  e.,  to  harmless  products,  and  Pohl  found  that 
not  even  a  trace  of  an  acid  formed  by  its  oxidation  could 
be  detected  in  the  urine.  On  the  other  hand,  when  methyl 
alcohol  is  given  to  an  animal,  or  to  man,  a  considerable 
quantity  of  formic  acid  can  always  be  found  in  the  urine. 
The  formic  acid  is  excreted  very  slowly;  thus  in  one  of 
Pohl's  experiments  60  ccm.  of  methyl  alcohol  were  given 
to  a  dog  by  the  stomach  and  the  maximum  amount  of  formic- 
acid  did  not  appear  in  the  urine  until  the  fourth  day  and 
there  was  an  abnormal  amount  present  three  days  later. 
In  another  experiment  the  methyl  alcohol  was  injected  into 
a  vein  and  the  maximum  amount  of  formates  in  the  urine 
were  not  found  until  the  fourth  day  and  two  days  later 
they  were  still  present  to  the  extent  of  0.42G.  Even  when 
small  quantities  of  methyl  alcohol  are  administered  (quan- 
tities too  small  even  to  cause  narcosis),  formic  acid  is  still 
found  in  the  urine;  this  shows  how  difficult  it  is  for  the 
body  to  completely  oxidize  methyl  alcohol. 

Pohl  found  a  close  parallelism  between  the  intensity  of 
the  intoxication  and  the  excretion  of  formic  acid;  just  as 
the  former  gradually  increased  and  then  decreased  so  did 
the  amount  of  formic  acid  found  in  the  urine. 

In  my  own  experiments  I  frequently  tested  the  urine  of 
animals  poisoned  by  methyl  alcohol  for  formic  acid.  I  found 
that  the  urine  of  such  animals  decolorized  potassium  per- 
manganate and  was  strongly  reducing  towards  silver  nitrate, 
but  that  it  did  not  undergo  fermentation  with  yeast. 

In  this  formation  of  formic  acid  from  methyl  alcohol  we 
have  an  interesting  illustration  of  the  fact  that  at  times 
the  body  converts  one  poison  into  another  of  greater  power; 
this  fact  is  evident  when  the  toxicity  of  sodium  formate 
is  compared  with  that  of  methyl  alcohol.  Mayer  (Archiv 
f.  experm.  Path.  u.  Pharm.,  21,  p.  122)  found  that  2.5G.  of 
sodium  formate  injected  into  the  vein  of  a  rabbit  weighing 
2  kilogrammes  caused  death  in  one  hour  and  ten  minutes, 
i.  e.,  1.25G.  per  kilogramme  is  fatal  to  rabbits.  Now,  as 
was  pointed  out  above,  Joffroy  and  Serveaux  found  that  it 
required   about   7.96G.   of  methyl   alcohol   per   kilogramme 
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body- weight  to  cause  death;  in  other  words,  formic  acid  is 
about  six  times  as  poisonous  as  methyl  alcohol. 

The  extent  to  which  the  methyl  alcohol  is  converted  into 
formic  acid  is  not  known;  Pohl  obtained  4.58G.  of  formates 
from  the  urine  after  the  intravenous  injection  of  30  c.cm. 
of  methyl  alcohol  and  the  experiment  was  discontinued 
when  the  excretion  of  formates  was  still  very  large  (0.42G. 
on  the  last  day).     Pohl  thought  it  probable  that  all  the 


oxidation  products  are  eliminated.'  The  slow  excretion  of 
the  formic  acid  has  already  been  noted;  Pohl  showed  that 
this  was  apparently  not  due  to  a  retention  of  the  acid  in 
the  body,  for  the  intravenous  injection  of  a  large  quantity 
of  sodium  chloride  (by  which  great  diuresis  and  so  a  thor- 
ough "  washing  out "  of  the  tissues  was  brought  about)  had 
but  little- effect  upon  the  course  of  the  formic  acid  excre- 
tion.   Pohl  also  failed  to  find  any  excess  of  formic  acid  in 


Date. 

Alcohol  used. 

Animal 
used. 

Weight  of 
animal. 

Amount  of 
alcohol  glveu. 

Dose  per 
kilogramme. 

Number 
of  doses. 

Result. 

Remarks. 

XVII.   May   15. 

Columbian  Spirits. 

Rabbit. 

2.19K. 

39  G.  + 
156G.  water. 

6G. 

3 

Died  on  3d  day. 

Doses  given  at  intervals  of  about 
24  hours  on  3  days  in  succession. 

XVIII.   May  19. 

Columbian  Spirits. 

Rabbit. 

1.4-tK. 

25.95G.-I- 
103.8G. 
water. 

6G. 

3 

Died  on  4  th  day. 

Doses  given  at  intervals  of  about 
34  hours  on  3  days  in  succession. 

XIX.   May  19. 

Absolute  ethyl 
alcohol. 

Rabbit. 

1.45K. 

.53.2G.+ 
210G.  water. 

6G. 

6 

Died  on  7th  day. 

Doses  given  on  1st,  2nd,  3d,  5th, 
6th  and  7th  days. 

XX.   May   15. 

Ethyl  alcohol,  93f^. 

Rabbit. 

2.17K. 

39G. + 
156G.  water. 

6G. 

3 

Survived. 

Doses  given  at  intervals  of  about 
24  hours  on  3  successive  days. 

XXI.  June  19. 

Commercial  ethyl 
alcohol,  92.6<^. 

Rabbit. 

l.fi6K. 

47.2G.+ 
140G. 
water. 

6G. 

4 

Survived. 

Doses  given  on  1st,  3nd,  3d  and 
5th  days. 

XXII.   May  19, 

Kahlbaum's  purest, 
acetone  free 
methyl  alcohol. 

Rabbit. 

2.55K. 

42G. + 
168G.  water. 

5.5G. 

3 

Died  on  3d  day. 

Doses  given  at  intervals  of  about 
34  hours  on  3  successive  days. 

XXIII.  Junes. 

Kahlbaum's  methyl 
alcohol. 

Rabbit. 

1.9SK. 

63.3G.+ 
202G.  water. 

4G.,  then 
5G. 

7 

Died  on  9th  day. 

Doses  given  on  1st,  3nd,  :id,  4th, 
5th,  7th  and  8th  days. 

XXIV.   Junes. 

Absolute  ethyl 
alcohol. 

Rabbit. 

1.95K. 

(52. 4G.  + 
202G.  water. 

4 G..  then 
.5G. 

7 

Died  from  peri- 
tonitis caused  by 
gastric  ulcer. 

Doses  given  on  1st,  3nd,  3d,  4th, 
5th,  7th  and  8th  days. 

XXV.   May  19. 

Kahlbaum's  purest, 
acetone  free 
methyl  alcohol. 

Rabbit. 

2.49K. 

44.8G.  -1- 
179. 4G. 
water. 

4..5G.,  then 
3.25G. 

5 

Died  on  8th  day. 

Doses  given  on  1st,  3nd,  3d,  5th 
and  6th  days. 

XXVI.   May   19. 

Absolute  ethyl 
alcohol. 

Rabbit. 

3.40K. 

43.2G.  + 
172G.  water. 

4.5G,.  then 
2.25G. 

5 

Survived. 

Doses  given  on  1st,  3d,  3d,  5th  and 
6th  days. 

XXVII.  May  23. 

Columbian  Spirits. 

Rabbit. 

1.96K. 

39.2G.+ 
198. 4G. 

2.5G. 

8 

Died  on  17th  day. 

Doses  given  daily  the  lirsi  S  days. 

XXVIII.  May  23. 

Kahlbaum's  purest, 
acetone  free 
methyl  alcohol. 

Rabbit. 

1.52K. 

36.8G.+ 
179.3G. 
water. 

3G. 

8 

Survived. 

Doses  given  daily  for  the  first  S 
days. 

methyl  alcohol  administered  is  converted  into  formic  acid 
and  that  part  of  the  latter  is  then  oxidized  to  carbon  dioxide. 
Bongers  (Archiv  f.  exper.  Path.  u.  Pharm.,  35,  p.  429),  on 
the  other  hand,  asserts  that  after  the  administration  of 
methyl  alcohol  considerable  quantities  of  it  are  excreted 
in  the  urine;  if  this  is  the  case  we  have  further  evidence 
of  the  difficulty  with  which  the  body  oxidizes  methyl  alcohol. 
After  even  large  doses  of  ethyl  alcohol  only  mere  traces 
of  it  can  be  found  in  the  urine. 

The  long  continued  effects  of  methyl  alcohol  in  acute 
poisoning  and  the  ease  with  which  a  condition  of  chronic 
poisoning  is  produced  by  small,  repeated  doses  doubtlessly 
depends  upon  the  slowness  with  which  the  poison  and  its 


the  various  organs.  These  observations  of  Pohl  made  it 
probable  that  either  methyl  alcohol  itself  or  some  derivative 
of  it  is  retained  in  the  body  and  is  then  slowly  converted 
into  formic  acid.  The  later  observations  of  Bongers  have 
shown  that  methyl  alcohol  itself  is  retained  in  the  body  for 
some  time.  This  author  made  the  interesting  observation 
that  when  methyl  alcohol  was  given  by  the  rectum  some 
of  it  (as  well  as  some  formic  acid)  was  excreted  into  the 
stomach   and   that  this   excretion   did  not   reach   its  maxi- 


1  This  is  probably  the  cause  of  the  blindness  which  so  frequently  follows 
methyl  alcohol  poisoning  in  man  ;  highly  diflerentiated  nerve  structures 
(such  as  those  of  the  retina)  are  especially  likely  to  suffer  when  exposed 
to  the  action  of  a  poison  for  some  time. 
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jiiuiii  for  '^T  to  78  hours.  These  experiments  of  Bongers 
.u'c  of  interest  iu  another  connection.  The  methyl  alcohol 
excreted  into  the  stomach  is  presumably  reabsorbed,  either 
from  the  stomach  or  from  the  intestine,  and  some  of  it 
iigain  excreted  into  the  stomach,  so  that  there  is  a  "  circu- 
lation "  of  methyl  alcohol  just  as  there  is  of  the  bile  salts 
and  of  morphine;  the  result  is  that  the  irritant  action  of  the 
methyl  alcohol  upon  the  digestive  tract  is  exerted  time  after 
tinie.  Now  one  of  the  most  marked  symptoms  of  methyl 
alcohol  poisoning  is  great  irritation  of  the  alimentary  tract; 
it  is  probable  that  this  is  due  in  part  to  the  above  mentioned 
l)eculiarity  of  the  excretion  of  the  drug.' 

From  chemical  grounds  it  seems  very  probable  that  for- 
maldehyde is  formed  as  an  intermediate  product  in  the  con- 
version, within  the  body,  of  methj'l  alcohol  into  formic  acid. 
It  is  true  that  Pohl  failed  to  find  support  for  the  view  that 
any  "considerable  quantities '"'  of  formaldehyde  are  formed, 
but  it  may  be  that  formaldehyde  is  formed  and  that  it  is 
then  quickly  converted  into  formic  acid;  Pohl  himself 
showed  that  formaldehyde  when  administered  to  an  animal 
is  converted  into  formic  acid.  If  it  is  supposed  that  some 
formaldehyde  is  formed  then  we  would  have  another  factor 
in  explaining  the  toxicity  of  methjd  alcohol,  for  Aronsohn 
(Berl.  klin.  Woch.,  1892,  p.  751)  found  that  0.24G.  of  for- 
maldehyde per  kilogramme  body-weight  is  fatal  to  rabbits; 
in  other  words,  part  of  the  methyl  alcohol  would  be  con- 
verted into  a  substance  about  thirty-three  times  more 
poisonous. 

Before  leaving  the  subject  of  the  formation  of  formic 
acid  from  methyl  alcohol  an  interesting  observation  of 
Pohl's  may  be  mentioned.  Pohl  showed  that  the  adminis- 
tration of  sodium  bisulphite  simultaneously  with  the  methyl 
alcohol  caused  a  great  increase  in  the  excretion  of  formic 
acid  in  the  urine;  it  would  be  an  interesting  problem  to 
determine  whether  this  salt  would  be  of  any  therapeutic 
value  in  cases  of  poisoning  by  methyl  alcohol. 

Finally  attention  should  be  called  to  the  fact  that  Pohl 
f  oiTnd  that  methyl  alcohol  underwent  the  same  change  in  the 
human  body  as  in  that  of  the  lower  animals;  its  administra- 
tion to  man  led  to  the  appearance  of  formic  acid,  which 
was  slowly  excreted  in  the  urine. 

A  few  words  may  be  said  in  conclusion  upon  the  subject 
of  the  toxicity  of  the  by-products  or  impurities  of  methyl 
alcohol.  There  is  a  tendency,  especially  prevalent  among 
chemists,  it  would  seem,  to  attribute  the  poisonous  prop- 
erties of  many  substances  to  the  presence  of  "  impurities." 
Thus  it  is  not  so  very  long  since  it  was  taught  that  the 
accidents  attributed  to  chloroform  were  due  largely  to  the 
impurities  present:  now  it  is  known  that  these  play  but  a 
small  part  in  such  accidents.     There  is  still  a  widespread 


^It  would  be  very  interesting  to  determine  wliether  any  formic  acid 
or  metliyl  alcoliol  is  excreted  in  the  tears;  the  irritation  of  the  con- 
junctiva uoted  iu  my  experiments  upon  dogs  suggest  such  a  possibility. 
Holden  also  speaks  of  signs  of  irritation  of  the  eye  in  a  dog  after  the 
administration  of  methyl  alcohol. 


belief  that  the  imimrities  (fusel  oil,  furfurol.  etc.)  found 
in  most  alcoholic  drinks  are  very  important  factors  in  the 
toxic  action  of  such  drinks.  Some  of  these  impurities  are 
very  much  more  poisonous  than  equal  quantities  of  ethyl 
alcohol,  but  it  has  been  shown  time  and  time  again  that 
they  are  present  in  even  the  worst  grades  of  liquors  to 
such  a  small  per  cent  that  a  person  would  have  to  consume 
an  amount  of  the  liquor  containing  many  times  the  fatal 
dose  of  ethyl  alcohol  in  order  to  get  a  fatal  dose  of  these 
impurities.  The  latter  undoubtedly  somewhat  increase  the 
toxicity  of  the  liquor,  i.  e.,  a  slightly  smaller  quantity  of  a 
liquor  containing  them  would  prove  fatal  than  would  an 
equal  quantity  of  pure  ethyl  alcohol  diluted  to  the  same 
extent,  and  they  may  further  cause  some  especially  severe 
symptoms  (severe  headaches,  etc.),  but  the  fact  remains 
(undisputed  by  competent  investigators)  that  in  such  liquors 
the  toxic  principle  par  excellence  is  ethyl  alcohol. 

It  was  only  to  be  expected  that  views  similar  to  the  above 
would  be  expressed  regarding  the  toxicity  of  methyl  alcohol ; 
in  fact,  the  statement  is  made  in  a  leading  English  work  on 
organic  analysis  that  methyl  alcohol  when  free  of  impurities 
is  not  deleterious!  Most  of  the  experiments  quoted  above 
were  made  with  pure  methyl  alcohol  or  with  preparations 
of  meth)^  alcohol  so  nearly  pure  that  it  may  be  safely  as- 
sumed that  the  traces  of  impurities  had  no  essential  influence 
upon  the  course  of  the  intoxication.  It  is  imdeniable  that  in 
some  of  the  crude  commercial  preparations  of  "wood 
alcohol "'"  certain  impurities  are  present  iu  large  amount 
and  that  the  toxicity  of  such  preparations  is  increased  by 
their  presence.  It  would  lead  us  too  far  to  consider  this 
subject  here  in  detail,  but  it  may  be  said  that  the  toxicity 
of  these  impurities  has  been  tested  and  that  it  is  doubtful 
whether  in  the  most  impure  preparations  the  impurities 
are  present  in  sufficient  quantity  to  cause  death;  in  other 
words,  while  the  toxicity  of  the  preparation  may  be 
considerably  increased  by  them,  methyl  alcohol  is  still  the 
chief  toxic  agent.  The  experiments  of  Dujardin-Beaumetz 
and  Audige  are  of  interest  in  this  connection;  these  authors 
working  as  long  ago  as  1876  found  the  fatal  dose  of  ordi- 
nary commercial  wood  alcohol  to  be,  for  the  dog,  5.75G. 
per  kilogramme,  while  that  of  pure  methyl  alcohol  was 
placed  by  these  authors  at  7G.  per  kilogramme. 

In  this  connection  the  conclusion  of  Kuhnt  (Zeitsch.  f. 
Augenheilkunde,  1,  p.  42)  relative  to  two  cases  of  wood 
alcohol  poisoning,  in  one  of  which  blindness,  in  the  other, 
death  had  occurred,  may  be  quoted;  this  author  was  con- 
sidering the  question  whether  the  symptoms  could  have 
been  due  to  the  impurities  in  the  wood  alcohol ;  he  says 
that  assuming  the  wood  alcohol  in  question  to  have  been 
of  the  most  impure  variety  (one  containing  even  20  per  cent 
of  acetone),  it  was  certain  that  the  symptoms  could  not 
have  been  caused  by  any  of  the  impurities  or  by  all  com- 
bined and  that  they  were  due  to  the  methyl  alcohol  and 
to  the  methyl  alcohol  alone. 

These  experiments  on  the  physiological  action  of  methyl 
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alcohol  and  its  fate  in  the  bodj^  show  conclusively  that, 
however  pure  the  preparation  may  be,  it  is  totally  unfit  for 
use  as  a  substitute  for  grain  alcohol  in  any  preparation 
which  is  to  be  taken  internally  and  especially  in  prepara- 
tions which  are  to  be  taken  for  any  length  of  time;  this 
was   the  conclusion   drawn  by  pharmacologists  years  ago 


from  Pohl's  work  and  the  sad  results  which  have  recently 
followed  the  consumption  of  preparations  containing  methyl 
alcohol  show  the  danger  of  departing  from  the  recognized 
methods  of  pharmacy  in  the  manufacture  of  compounds 
without  full  knowledge  of  the  physiological  action  of  tho 
ingredients. 


NOTES   ON  NEW  BOOKS. 


The  Principles  of  Hyyiene.  By  D.  H.  Bergby,  A.  M.,  M.  D.,  First 
Assistant,  Laboratory  of  Hygiene,  University  of  Pennsyl- 
vania.    {I'liila4e}phi<i  aiul  London:  TV.  B.  Saunders  tt  Co.,  1901.) 

This  book  is  written  for  physicians,  medical  students,  and 
others  who  desire  to  acquire  a  broad,  modern  view  of  the  prin- 
ciples of  so  important  a  subject  as  hyg'iene. 

As  stated  by  the  author  in  the  preface,  "  no  attempt  has 
been  made  to  treat  the  subject  in  an  exhaustive  manner,"  and 
in  consequence  a  rather  general  tone  of  brevity  pervades  the 
whole;  yet  the  wide  extent  of  the  subject  has  been  admirablj' 
focussed  and  its  chief  points  properly  accentuated,  so  that  in 
spite  of  condensation  the  general  presentation  is  not  too  nar- 
row to  mar  the  usefulness  of  the  work. 

The  contents  being'  most  suitablj'  divided,  the  sequence  of 
subjects  and  ideas  flow  along  smoothly,  permitting  of  a  ready 
and  thorough  understanding  upon  the  part  of  the  reader.  The 
separate  consideration  of  the  hygiene  of  the  person,  the  school, 
the  factory,  the  army,  and  navy,  and  also  of  marine  and  land 
(juarantine,  give  added  emphasis  to  the  peculiar  adaptations 
of  the  science  required  under  such  si^ecial  conditions. 

The  typography,  illustrations  and  general  make-u))  of  the 
book  are  of  a  pleasing  and  excellent  order. 

Eczema.  By  L.  Dl  XCAS  Bulkley,  M.  D.  Third  edition.  16  mo. 
(Xeic  Ynrk:  G.  P.  Putnam's  Sons,  1901.) 

This  manual  contains  very  many  valuable  points  both  in  the 
treatment  and  diagnosis  of  Eczema,  which  should  be  of  great 
value  to  the  student  and  physician. 

From  an  abundance  of  clinical  material  the  author  has  com- 
piled several  interesting  tables,  relative  to  the  age  at  which 
the  disease  aiipears,  its  duration  and  the  hereditary  distri- 
bution. 

We  cannot  agree,  however,  with  the  author  in  the  highly 
important  role  he  ascribes  to  constitutional  diseases  in  the 
etiology  of  eczema.  It  would  seem,  from  the  suspiciously  long 
list  of  causes  of  eczema  the  author  gives,  that  in  his  zeal  to 
refer  all  cases  to  some  constitutional  origin,  he  seizes  upon 
any  associated  condition,  no  matter  how  obscure  its  relation, 
and  magnifies  it  to  a  causative  effect. 

Bacteriological  Diagnosis  for  Practitioners.  By  W.  D'EsTE 
Emery.  M.  D.,  B.  Sc,  Lond.  (Philadelphhi:  I'.  lilakision's 
Son  £  Co.,  1902.) 
The  aim  of  the  author  is  evidently  one  to  enable  the  l)usy 
practitioner  to  acquire  a  practical  bacteriological  training 
from  a  perusal  of  his  book,  in  lieu  of  a  course  in  the  laboratory 
when  such  cannot  be  conveniently  imdertaken.  Xo  matter  how 
carefully  and  explicitly  written  such  a  work  may  be,  and  cer- 
tainly little  fault  can  be  found  with  the  author's  attempt.  H 
usually  fails  in  its  object,  because  the  confidence  and  feeling 
of  certainty  bred  of  intimate  personal  contact  and  demonstra- 
tion in  the  laboratory,  can  never  be  attained  from  mere  book 
study  of  the  svibject  of  bacteriology,  especially  when  the  stud- 
ent is  burdened  with  the  cares  of  a  medical  jn-aclice.  There- 
fore, from  our  point  of  view,  the  nsefnlness  of  such  a  book- 
is  srreatlv  limited. 


Clinical  Hematology.  A  I'ractical  (!uide  to  the  Examination 
of  the  Blood  with  reference  to  Diagnosis.  By  Joiix  ('. 
Da  Costa,  Jr.,  M.  D.,  Assistant  Demonstrator  of  Clinical 
Medicine,  Jefferson  Medical  College,  etc.  Octavo,  474  pages, 
with  eight  full-iJage  colored  plates,  three  charts,  and  forty- 
eight  other  illustrations.  (I'hihidelphUi :  P.  Hhikiston'x  Smr 
d  Co.,  1902.) 

The  American  profession  is  certainly  now  well  supplied  wiiU 
text  books  on  the  blood.  This,  the  latest,  promised  well,  yet 
we  fail  to  find  that  it  has  added  anything  to  our  knowledge  of 
the  subject,  either  in  original  work  or  in  rendering  the  vast 
amount  of  original  research  anj-  more  available  to  the  student. 
Prolix  the  book  certainly  is,  and  were  its  contents  to  occupy 
half  the  number  of  pag'es  little  would  be  lost.  The  book  is 
excellent  for  one  not  particularly  interested  or  especially 
trained  in  hematology  who  wishes  to  learn  what  the  present 
status  of  our  knowledge  is  on  some  points,  or  what  theory  in 
the  author's  opinion  was  best  sustained  by  evidence  on  the  day 
he  wrote  that  chapter,  on  other  points.  It  gives  a  general 
review,  in  other  words,  of  the  literature  for  the  general  med- 
ical reader. 

The  student  desiring  information  on  a  particidar  j^oint  will 
often  be  compelled  to  search  elsewhere.  He  will  find  the 
section  on  Blood  Examination  good  and  Sections  II.  Ill  and  IV, 
unsatisfactorj'.  He  will  encounter  an  indefiniteness  of  state- 
ment like  the  following,  "  some  observers  hold,"  "  it  is  said." 
"  the  old  belief,"  "  most  authorities  "  often  without  any  name 
or  reference.  "  A  minimal  amount  of  theoretical  discussion  '^ 
was  promised.  The  author  instead  states  his  opinion  deduced 
from  stxidying  the  data,  but  gives  neither  the  data  nor  the 
references  in  some  cases. 

The  sections  on  blood  diseases  and  the  blood  in  various 
diseases  are  much  better.  In  these  the  student  can  learn  more 
of  the  work  and  opinions  of  different  authorities.  The  author,, 
as  do  so  many,  groups  the  results  of  his  blood  observations 
into  tables,  adds  the  figures  together  and  reckons  the  average.. 
This  for  all  biological  reactions  as  leucocytosis.  for  example,  is 
of  little  value  and  misleading-.  If  we  do  not  know  the  day  of 
the  disease,  the  temperatui-e,  something  of  the  results  of 
the  physical  examination,  and  the  general  condition  of  the  iia- 
tient  we  care  nothing  w-hat  the  leucocytes  are.  One  case  with 
these  points  briefly  stated  and  three  counts  at  various  intervals 
(in  appendicitis,  suspected  perforation  in  typhoid  fever,  in 
pneumonia,  etc.)  will  tell  nu<yr  than  a  table  of  a  dozen  cases, 
and  an  average. 

The  .\merican  >'ear-l'ooU  of  Medicine  Mn<l  Snr;;c'iv.  IMilcd  liy 
George  M.  Coi-i.d,  M.I).  .Medicine.  { l'liihnl<liihi,i  miil  Lmi- 
(Jrin:  \y.  H.  SinniiUis  d-  <■(,..  Unii.) 

In  noticiiig-  the  voliiiuf  on  nu'dicine  of  the  year-hook  for 
11102,  there  is  little  to  be  said  iu  additi(ui  to  the  reviews  of  the 
volumes  of  previous  years.  'J'he  work  maintains  its  high  stand- 
ard, which  is  no  doubt  partly  aided  by  the  permanence  of  the 
editorial  staff.  We  can  <u\\\  rcpf;it  the  favorable  ojjinion  (irc- 
viously  expressed. 
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A  laboratory  Course  in  Bacteriology.  By  Frederic  P.  Gobham, 
A.  M.,  Associate  Professor  of  Biology,  Brown  University. 
(Philadelphia  and  London:  TV.  B.  Saunders  &  Co.,  1901.) 

There  seems  to  be  little  else  presented  in  this  book  than 
can  be  found  in  most  of  the  recent  text-books  upon  the 
subject.  And  in  consequence  it  seems  difficult  to  divine  any 
advantage  that  can  be  gained  by  its  employment,  inasmuch  as 
in  all  well-appointed  laboratories  the  class  demonstrations 
serve  to  amplify  and  accentuate  the  text-book  in  such  a  man- 
ner that  the  necessity  for  so  brief  an  exposition  of  the  subject 
as  presented  in  the  author's  work  seems  superfluous. 

Di.seases  of  the  Intestines.  Their  Special  Pathologj',  Diagnosis 
and  Treatment.  Vol.  II.  By  John  C.  HEstMEXER,  M.  D., 
Philos.  D.,  Professor  in  the  Medical  Department  of  the 
University  of  Maryland,  etc.  Octavo,  675  pages,  with  plates 
and  many  other  illustrations.  Price,  Vol.  11,  net,  $5.00. 
Set  complete,  $10,00.  (Philadel/ihia:  P.  Blal-iston's  Son  &  Co., 
1902.) 

This  volume  is  largely  the  work  of  the  author  himself,  fewer 
writers  having  collaborated  with  him  than  was  the  case  with 
volume  I.  The  section  on  Diseases  of  the  Eectum  was  written 
by  Dr.  Thos.  Chas.  Martin,  Professor  of  Prochology  in  the 
Cleveland  College  of  Phj'sicians  and  Surgeons. 

The  writer  first  takes  up  the  consideration  of  appendicitis, 
with  its  pathology,  symptomatology,  treatment,  etc.  We  are 
glad  to  see  that  he  advocates  more  strongly  than  he  formerly 
did  the  use  of  the  knife  in  the  treatment  of  this  disease. 
When,  however,  an  author  continues  to  make  the  statement 
that  "  Operation  should  be  considered  when  the  signs  and 
symptoms  enumerated  indicate  a  suppuration,"  we  feel  that  he 
has  not  yet  fully  realized  the  necessity  of  early  operation  in 
this  affection.  We  believe  that  suppuration  should  not  be 
waited  for,  but  that  the  appendix  should  be  removed  as  soon 
as  possible  after  a  definite  diagnosis  of  appendicitis  has  been 
made. 

Other  chapters  are  devoted  to  Tuberculosis,  Syphilis,  Actino- 
mycosis of  the  Intestines,  the  Occlusions,  Contusions,  Rupture, 
Enterorrhagia,  Intestinal  Surgery,  Atrophy,  Abnormalities  of 
Form  and  Position,  Thrombosis,  Embolism,  Amyloidosis,  Neu- 
roses of  the  Intestines,  Intestinal  Parasites  and  Diseases  of  the 
Eectum.     The  various  diseases  are  on  the  whole  well  treated. 

Considering  that  the  author  has  written  two  large  volumes 
on  Intestinal  Diseases,  we  think  that  relatively  too  little  space 
has  been  given  to  the  chapter  on  Para.sites  of  the  Intestinal 
Canal.  Throughout  the  volume  the  word  "  tubercular  "  is  used 
when  "  tuberculous "  is  meant  and  is  the  better  term.  Many 
conditions  may  be  tubercular  but  only  a  portion  of  them  may 
be  tuberculous. 

The  two  volumes  will  no  doubt  be  of  service  to  practitioners 
for  purposes  of  reference.  Probably  the  most  serious  fault 
they  possess  is  the  lack  of  brevity  and  conciseness  so  necessary 
in  these  days  when  nearly  everyone  who  attains  to  a  profes- 
sional chair  feels  it  his  duty  to  write  a  text-book  or  series  of 
text-books  on  his  specialty. 

Lectures  on  Chemical  Pathology  in  its  Relation  to  Practical 
Medicine.     By    C.   A.    Herter,    M.  D.,    Professor    of    Patho- 
logical Chemistry,  University  and  Bellevue  Medical  School. 
New  York.     {Philadelphia:  Lea  Brothers  &  Co.,  1902.) 
The  reputation   of  the   author   as   an   investigator   of   years 
standing  along  the  lines  of  physiological  chemistry  and  chem- 
ical pathology  should  be  sufficient  assurance  of  the  excellence 
of  a  book  bearing  the  above  title.     A  careful  study  of  it  amply 
supports  these  anticipations. 

The  book  is  based  on  lectures  which  were  delivered  bv  the 


author  at  the  University  and  Bellevue  Tlospital  Medical  College 
during  the  sessions  of  1899-1900  and  1900-1901. 

The  lectures  are  eminently  practical.  A  great  variety  of 
subjects  is  dealt  with  in  a  most  attractive  manner.  The  volume 
is  not  a  description  of  the  normal  physiological  processes 
going  on  in  the  healthy  body  but  rather  an  account  of  the 
altered  chemical  changes  which  take  place  In  the  different 
organs  and  secretions  in  various  diseases.  The  book  is  full 
of  interesting  practical  points,  and  we  consider  those  students 
most  fortunate  who  have  had  the  opportunity  of  listening  to 
these  lectures. 

The  volume  contains  461  pages.  The  first  chapter  is  devoted 
to  an  interesting  consideration  of  "  The  Chemical  Defences  of 
the  Organism  against  Disease."  The  bactericidal  action  of  the 
various  fluids  and  secretions  is  discussed.  The  question  of  the 
production  of  immunity  is  presented  in  a  very  clear  manner 
and  is  brought  up  to  date  by  the  incorporation  of  Ehrlich's 
interesting  side-chain  theory.  Among  the  more  interesting 
chapters  are  those  treating  of  the  abnormal  metabolism  of 
the  proteids,  carbohydrates  and  fats.  Another  is  devoted  to  a 
discussion  of  the  causes  and  results  of  excessive  gastro-intes- 
tinal  fermentation.  The  section  describing  the  metabolic 
changes  present  in  diabetes  is  particularly  valuable.  The  con- 
cluding chapter  is  given  to  a  consideration  of  the  disturbances 
of  the  body  functions  occurring  in  starvation,  under-nutrition 
and  obesity. 

We  can  highly  recommend  the  volume  to  both  students  and 
physicians.  With  a  thorough  knowledge  of  its  contents  a 
practitioner  will  be  far  better  equipped  to  treat  his  patients 
intelligently. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  By  .John  V. 
Shoemak:er,  M.  D.  Fourth  edition,  Svo.  (New  York:  D. 
Appleton  &  Co.,  1901.) 

A  striking  feature,  of  this  4th  edition  of  the  author's  work, 
is  the  immense  space  he  has  devoted  to  the  treatment  of  skin 
diseases.  Over  165  pages  have  been  covered  in  the  discussion 
of  general  therapeutics  and  fornaulary,  besides  the  space  given 
to  the  special  methods  of  treatment  of  each  disease.  No 
mention  is  made  of  the  value  of  light  rays. 

It  is  unfortunate  that  the  author,  having  spent  so  much 
time  on  this  one  feature,  did  not  devote  a  little  more  to  the 
diseases  themselves,  for,  in  the  table  of  contents,  quite  a  num- 
ber of  names  are  omitted,  and  in  the  body  of  the  book  the 
description  of  others  is  not  complete. 

The  illustrations  are  good,  especially  the  twelve  full-page 
chromogravure  plates,  which  are  well  selected. 

A  Manual  of  Clinical  Diagnosis,  by  means  of  Microscopical 
and  Chemical  Methods,  for  Students,  Hospital  Physicians, 
and  Practitioners.  By  Charles  E.  Simon,  M.  D.  Fourth 
edition,  thorough]}'  revised.  Octavo,  illustrated  with  139 
engravings  and  19  plates  in  colors.  (Philadelphia  and  New 
York:  Lea  Brothers  <f  Co.,  1902.) 

This  is  a  revised  and  enlarged  edition.  This  work  remains 
the  most  comprehensive  book  in  English,  covering  as  it  does 
the  whole  field  of  clinical  microscopy  and  clinical  chemistry, 
yet  it  is  well  arranged,  convenient  to  use,  and  thoroughly  to 
be  recommended  to  any  student  who  desires  but  one  book  for 
these  subjects. 

A  Text-Book  of  Physiological  Chemistry  for  Students  of  Medi- 
cine and  Physicians.  By  Charles  E.  Simon,  M.  D.,  of  Balti- 
more, Md.  (Philadelphia  and  New  York:  Lea  Brothers  d  Co., 
1901.) 

The  importance  of  a  thorough  knowledge  of  the  chemical 
processes  going  on  in  the  human  body  under  physiological  con- 
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ditions  cannot  be  over-estimated.  Such  knowledge  is  very 
essential,  owing  to  the  fact  that  in  nearly  every  morbid  process 
the  metabolic  functions  are  in  some  way  or  other  disturbed. 
It  is  therefore  important  that  the  student  and  practitioner 
should  have  a  convenient  text-book  on  physiological  chemistry 
at  their  disposal.  Simon  has  apparently  succeeded  in  present- 
ing in  a  concise  way  the  essentials  which  underlie  our  knowl- 
edge of  chemico-physiologieal  processes.  Additional  interest 
is  attached  to  the  book  in  that,  so  far  as  the  reviewer  is  aware, 
it  is  the  first  text-book  on  physiological  chemistry  written  and 
published  in  this  country. 

The  work  contains  453  pages  and  at  first  inspection  seems  to 
bristle  with  formulae,  but  this  proves  to  be  a  pardonable  sin 
as  most  of  them  are  rather  essential  to  a  clear  understanding 
of  the  chemical  processes  described. 

There  are  22  chapters  in  all.  The  best  general  idea  of  the 
contents  of  the  book  will  probably  be  obtained  from  an 
enumeration  of  the  subjects  of  the  various  chapters  in  the 
order  taken  up.  They  are  as  follows:  Introduction;  The 
Albumins;  The  Carbohydrates;  The  Fats;  The  Nitrogenous 
Derivatives  of  the  Albumins;  The  Ferments;  The  Digestive 
Fluids;  The  Processes  of  Digestion  and  Kesorption;  Analysis 
of  the  Products  of  Albuminous  Digestion;  Bacterial  Action  in 
the  Intestinal  Tract;  The  Feces;  The  Urine;  The  Animal  Cell; 
The  Blood;  The  Lymph;  The  Muscle-Tissue;  The  Nerve-Tissue; 
The  Eye  and  the  Ear;  The  Supporting  Tissues;  The  Skin  ana 
its  Appendages;  The  Glandular  Organs  of  the  Body;  The  Duct- 
less Glands.  The  best  of  these  chapters  is  that  devoted  to 
the  urine,  the  author  having  been  personally  most  interested 
in  the  chemistry  of  this  secretion. 

Although  the  book  can  never  supplant  such  an  excellent  trea- 
tise on  the  same  subject  as  that  of  Hammarsten's,  yet  it  will 
be  available  to  a  larger  body  of  students  and  practitioners  in 
this  country  owing  to  the  latter  work  being  in  German. 

Water  and  Water  Supplies.  By  John  C.  Thresh,  D.  Sc.  (Lon- 
don); M.  D.  (Victoria);  Lecturer  on  Public  Health,  London 
Hospital  Medical  College,  etc.  Third  edition,  revised  and 
enlarged.  12mo,  527  pages.  Price,  $2.00  net.  (Philadelphhi : 
P.  Blakiston's  Son  &  Co.,  1901.) 

This  very  interesting  little  book  was  written  not  for  the 
specialist  in  Hygiene,  but  for  "  all  persons  interested  in  public 
health";  hence  it  is  not  a  "treatise  on  Engineering"  nor  is 
it  a  reference  or  text-book  which  would  aid  a  person  desiring 
to  learn  how  to  make  a  chemical  or  bacteriological  examina- 
tion of  a  water  supply.  It  does,  however,  tell  in  a  very 
thorough  and  interesting  manner  what  has  been  learned  and 
accomplished  by  the  application  of  these  sciences  to  water 
and  the  water  supplies  of  many  countries,  and  is  a  book 
strongly  to  be  recommended  to  all  citizens  "  interested  in 
public  health  "  for  their  instruction,  and  to  all  not  interested 
for  their  enlightenment. 

American  Edition  of  Nothnagel's  Encyclopedia.  Variola,  Vac- 
cination, Varicella,  Cholera,  Erysipelas,  Whooping  Cough, 
Hay  Fever.  Edited  by  Sir  Jonx  W.  MooRE,  of  Dublin. 
{Philadelphia  ami  London:  W.  B.  Saunders  &  Co.,  1902.) 

This  is  the  second  volume  of  the  American  edition  of  Noth- 
nagel's Encyclopedia  and  the  articles  are  contributed  by  var- 
ious authors.  Dr.  H.  Immermann  of  Basle  writes  on  Variola 
and  Vaccination.  The  section  on  Variola  opens  with  a  short 
historical  account  of  the  disease.  The  etiology  is  fully  dis- 
cussed and  the  more  important  work  in  the  parasitology  is 
reviewed.  The  writer  takes  a  noncommittal  stand  in  regard 
to  possible  etiological  organisms.  In  considering  the  symp- 
toms the  view  is  taken  that  those  of  the  initial  stage  are  more 


characteristic  than  the  eruption  itself.  The  eruption  may  vary 
but  the  illness  of  onset  is  very  constant.  A  mild  onset  indi- 
cates with  certainty  a  mild  subsequent  course  but  from  a 
severe  onset  no  conclusion  can  be  drawn.  The  initial  rashes 
are  well  described  under  the  headings  of  "  measles-like  "  and 
"  scarlatinous."  The  former  is  considered  to  occur  almost 
exclusively  in  cases  of  varioloid.  In  reference  to  the  rash  of 
variola  vera  one  point  is  brought  out  on  which  the  usual 
descriptions  of  the  disease  lay  but  little  emi^hasis,  namely, 
that  the  rash  comes  out  gradually  on  different  parts  of  the 
body  and  that  two  days  may  separate  the  appearance  of  the 
rash  on  the  face  and  on  the  extremities.  The  various  forms 
of  the  disease  are  fully  described  and  the  complications  and 
sequelas  are  noticed.  The  section  on  diagnosis  hardly  seems 
full  enough.  The  impression  given  is  that  there  is  but  little 
difficulty  in  making  the  diagnosis.  The  character  of  many  of 
the  cases  on  this  continent  in  recent  epidemics  with  the  jjossi- 
biUty  of  mistaking  them  for  varicella  would  lead  many  to  be 
more  cautious  than  to  dismiss  lightly  the  possibility  of  mis- 
take and  especially  so  when  the  eolored  race  furnish  many 
of  the  patients.  Under  treatment  the  preference  for  local 
applications  is  given  to  moist  cold.  The  treatment  by  red  light 
is  alluded  to  by  the  editor,  but  in  general  but  little  value  is 
attributed  to  any  means  for  limiting  the  amount  of  scar  forma- 
tion. The  author  throughout  lays  emphasis  on  the  "  ounce  of 
prevention  "  in  "  the  careful  and  most  general  use  of  vaccin- 
ation and  revaccination." 

The  section  on  vaccination  is  excellent.  If  a  doubt  as  to  its 
value  has  arisen  in  the  minds  of  any  of  the  profession  the 
reading  of  this  article  is  strongly  recommended.  The  closing 
remarks  on  pages  277-279  should  especially  be  noted.  They 
sum  up  the  whole  question  of  vaccination. 

Varicella  is  discussed  by  Theodore  von  Jiirgensen  of  Tiibin- 
gen.  At  this  day  it  seems  hardly  necessary  to  discuss  the  ques- 
tion as  to  the  non-identity  of  variola  and  varicella.  The  section 
on  diagnosis  is  quite  inadequate.  To  state  that  in  any  doubt- 
ful case  if  the  patient  has  passed  the  age  of  puberty  the 
disease  is  certainly  smallpox,  is  far  from  correct.  Had  this, 
however,  been  done  always  in  the  United  States  in  the  last  few 
years  it  is  fair  to  say  that  there  would  have  been  fewer  small- 
pox epidemics,  but  we  must  remember  the  occasional  occur- 
rence of  chickenpox  in  adults. 

Dr.  C.  Liebermeister  of  Tiibingen  writes  on  Cholera  asiatica 
and  nostras.  The  descriptions  are  full  and  the  experience  of 
the  epidemic  of  1892  is  fully  utilized.  Dr.  Lenhartz  of  Ham- 
burg discusses  Erv'sipelas.  This  is  a  most  interesting  article. 
In  the  section  on  prophylaxis  the  question  of  the  necessity  of 
isolation  of  patients  in  medical  wards  is  discussed.  The  writer 
speaks  of  the  rarity  of  contagion  where  there  are  no  wounds. 
The  association  between  erysipelas  and  nasal  conditions  is 
important  in  this  connection.  Under  treatment,  simple  sooth- 
ing applications  are  advised.  No  mention  is  made  of  the  use 
of  the  chloride  of  iron  internally  by  the  author  but  it  is 
alluded  to  in  a  note  by  the  editor,  who,  however,  seems  to 
prefer  the  administration  of  quinine  and  salicylate  of  sodium 
alternately. 

Whooping-cough  is  considered  by  Dr.  G.  Sticker  of  Giessen. 
One  naturally  turns  to  the  chapter  on  treatment  and  this  to 
be  appreciated  must  be  read.  There  is  no  better  discussion 
of  the  handling  of  this  disease  ans^where.  There  are  so  many 
good  points  that  it  is  quite  impossible  to  make  any  selections 
that  would  do  justice  to  it.  The  same  writer  contributes  the 
last  article  in  the  volume  on  "  Bostock's  Summer  Catarrh," 
under  which  designation  we  find  hay-fever  is  described.  The 
opening  sentence  of  the  chapter  on  treatment  may  be  quoted, 
"  Not  one  single  case  of  Bostock's  catarrh  has  so  far  been 
cured."     The  various  palliative  measures  are  fully  discussed. 
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THE  GENESIS  OF  GLIOMA  RETINA  IN  NEUROGLIA. 


By  Brown  Pusey,  M.  D., 
Formerly  House  Surgeon,  New  York  Eye  and  Ear  Infirmary. 

(From  the  Pathological  Laboratory  of  Rush  Medical  College,  Chicago.) 


It  is  commonly  accepted  by  anatomists  that  the  rod  and 
cone  cell  layer  of  the  retina  is  made  up  of  highly  differenti- 
ated cells,  and  this  idea  prevails  notwithstanding  differences 
of  opinion  as  to  their  nature.  Some  authorities  (Barker,  1) 
liken  these  cells  to  the  so-called  neuro-epithelial  cells  in  the 
taste  buds  of  the  tongue;  that  is,  they  are  thought  to  be 
differentiated  epithelial  cells  with  which  the  peripheral  fibres 


of  the  bipolar  cells  come  in  contact.  Another  opinion 
which  is  based  especially  on  recent  work  by  v.  Lenhossek  (8) 
is  that  these  cells  are  sensory  nerve  cells. 

In  any  consideration  of  tumors  of  the  retina  one  must  re- 
member that  "  Histioid  tumors  (in  which  one  or  other  tis- 
sue is  more  or  less  faithfully  reproduced)  are  essentially 
benign;     and    malignancy    and    excessive   cell    proliferation 
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(which  is  the  essence  of  malignancy)  go  hand  in  hand  with 
tumor  formation  of  a  pronounced  embrj'onic  type " 
(Adami,  3). 

In  recent  publications  Flesner  (4)  and  Wintersteiner  (5 
and  6)  have  adopted  a  different  view.  By  independent  inves- 
tigations they  concluded  that  the  most  malignant  tumors  of 
the  retina  are  composed  in  large  part  of  these  most  higlily 
specialized  cells.  Wintersteiner's  (7)  description  of  the 
rosette  figures  found  in  such  tumors  is  as  follows:  "' AUe 
die  Eosetten  und  bandartigen  oder  bogenformigen  Zellen- 
formationen  als  Aggregate  von  Stabchen,  eventuell  Zapfen- 
fasern  aufzufassen.  Die  Zellkerne  haben  demnach  die 
Bedeutimg  der  Korner  in  der  ausserer  Kornerschichte; 
die  glanzendCj  dem  Lujnen  der  Eosette  respective  der 
Concavitat  des  Bogens  zugewendete  Linie  entspricht  der 
Membrana  lunitans  externa,  die  kleinen  Protoplasmakliimp- 
chen,  welche  derselbe  anhaften,  sind  rudimentar  ent- 
wickelte  Stabchen  u.  vielleicht  audi  Zapfen."  Flexner's  (8) 
description  of  the  rosette  formations  is  practically  the  same. 
From  the  study  of  these  formations,  Wintersteiner  has  sug- 
gested the  term  Neuroepithelioma  retina; '  to  replace  the 
term  Glioma  retinee.  This  suggestion  has  been  the  subject 
of  not  a  little  contention.  In  opposition  it  is  urged  that  the 
rod  and  cone  cell  layer  consists  of  cells  intimately  concerned 
with  the  visual  sense,  that,  indeed,  they  are  specialized  nerve 
cells  of  a  high  order  (v.  Lenhossek,  9);  and  the  position 
taken  by  practically  all  pathologists  that  nerve  cells  do  not, 
at  least  in  post-natal  life,  proliferate  to  form  tumors. 

In  referring  to  primary  tumors  of  the  nervous  system, 
writers  divide  them  into  those  arising  from  neuroglia  and 
those  composed  wholly  or  in  part  of  other  elements  of  the 
nerve  tissues.  The  latter  group  includes  neuromas,  consist- 
ing largely  of  nerve  fibres,  and  gangliomas  or  neuroganglio- 
mas,  i.  e.,  tumors  composed,  at  least  in  part,  of  nerve  cells. 
Naturally,  the  questions  that  have  arisen  as  to  the  prolifer- 
ation of  nerve  cells  in  tumors  have  concerned  the  gangliomas 
(Neuroma  ganglionare).  Concerning  this  class  of  tumors 
Birch-Hirschf  eld  (10)  has  written :  "  Fiir  das  Vorkommen 
ganglionar  Neurome  lassen  sich  nur  vereinzelte  und  zum 
theil  unsichere  Beobachtungen  auffiihren — bei  der  Hetero- 
lopie  grauer  Hirn-substance,  welche  wiederholt  durch  den 
Befund  grauer  Inseln  im  Marklage  des  Gehirns  erwiesen 
wurde,  handelt  es  sich  um  eine  Entwickelungsstorung;  der 
Ausgang  wirklicher  Geschwiilstbildung  von  solchen  Inseln 
ist  nicht  nachgewiesen."  Gibson  and  Fleming  (11)  in  All- 
butt's  System  state  that:  "Ganglion  cells  have  been  found 
in  one  or  two  rare  cases,  but  their  occurrence  is  quite  excep- 
tional;"  in  Ziegler  (12)  we  find  that  "  probably  all  such  for- 
mations must  be  regarded  as  the  result  of  a  disturbance  of 
the  embryological  development  of  the  brain."  "  In  all 
events,  however,  the  investigations  referred  to  are  not  suf- 
ficient to  demonstrate  certainly  the  existence  of  true  neu- 
romas of  the  spinal  cord "  (Lubarsch,   13).     Casper  (14) 

•This  term  was  used  by  Flesner,  with  a  question  mark,  in  his  article 
describing  such  a  tumor  published  some  months  before  Wintersteiner's 
first  publication  on  this  subject. 


states  that  in  animals  true  neuromas  have  not  been  demon- 
strated with  certainty.  Klebs  (15)  dismisses  the  subject  by 
saying:  "  Im  ganzen  ist  indess  diese  gangliose  Umwandlung 
der  proliferenden  Nervenfasern  eine  Seltenheit  und  besteht 
noch  seltener  ein  solcher  Tumor  iiberwiegend  aus  Neugebil- 
deten  Ganglionzellen."  Thoma  (16)  notices  descriptions  of 
such  tumors  by  Klob,  Virchow  and  Wagner.  Orth  (17)  cites 
two  cases  reported  by  Klebs  and  Soyka. 

From  the  above  quotations  we  see  that  Birch-Hirschfeld, 
Ziegler,  Gibson  and  Fleming,  Lubarsch,  and  Casper  deny 
that  tumors  of  the  nervous  system  occur  in  which  ganglion 
cells  have  multiplied  to  any  considerable  extent;  Klebs  finds 
that  such  tumors  are  rare;  Thoma  refers  to  three  cases  pub- 
lished in  1858,  1861  and  1863,  and  Orth  notices  reports  of 
two  cases. 

The  absence  of  evidences  of  proliferation  of  nerve  cells  in 
tumor  growths  is  in  accord  with  the  results  of  investigations 
of  the  behavior  of  these  cells  in  infiammatory  processes. 
This  subject  has  recently  been  very  thoroughly  considered 
by  Tedeschi  (18),  who  reviews  the  literature  and  reports  ex- 
periments of  his  own;  he  finds  that  cicatrices  of  more  or  less 
extensive  cerebral  wounds  consist  in  greater  part  of  neu- 
roglia, in  the  centre  of  which  there  are  a  few  ganglion  cells 
and  a  moderate  mass  of  fibres. 

In  view  of  the  inability  of  ordinary  neurocytes  to  prolif- 
erate either  in  inflammatory  processes  or  in  tumors,  it  seems 
unlikely  that  the  visual  nerve  cells  of  the  retina  (accepting 
the   teaching   of   v.   Lenhossek)    should   have   that  power. 

There  are  yet  other  objections  to .  Wintersteiner's  views. 
One  is  the  difficulty  in  accepting  his  explanation  of  the  gen- 
esis of  the  rosette  in  face  of  the  fact  that  very  similar  forma- 
tions occur  in  gliomas  of  the  central  nervous  system.  An- 
other difficulty  is  encountered  in  the  wall  of  the  lumen 
around  which  the  cells  are  aggregated  to  form  the  rosette. 
He  considers  this  wall  to  be  analogous  with  the  membrana 
limitan?  externa — a  structure  which  all  authorities  agree  is 
neuroglia.  The  lining  of  the  channel  in  the  rosette  for- 
mations is  within  a  mass  of  cells  and  is  a  part  of  a  mass  of 
cells  which  according  to  Wintersteiner  and  Flexner  form 
embryonic  rod  and  cone  cells;  it  seems  hardly  probable  that 
such  cells  should  form  a  structure  analogous  to  neuroglia. 

Since  Flexner's  publications  and  preceding  Wintersteiner's 
book,  there  appeared  an  article  by  Greef  (19).  Using  the 
silver  method  of  Golgi-Cajal  with  tissue  from  a  tumor  of 
the  retina,  he  demonstrated  that  neuroglia-cells  formed  the 
principal  part  of  the  tumor.  His  conclusion  was  confirmed 
by  Hertel  (20). 

In  view  of  the  conflicting  opinions,  I  think  that  the  pub- 
lication of  the  results  of  the  study  of  a  specimen  stained  by 
Mallory's  (21)  neuroglia  method  may  prove  of  interest. 

The  patient  was  referred  to  Dr.  C.  D.  Wescott  by  Dr.  F. 
C.  Honnold;  name,  0.  H.;  girl;  age,  4  years  and  6  months. 
The  parents  are  not  in  vigorous  health.  The  history  of  the 
family  brings  out  the  facts  that  three  aunts  of  this  child 
have  squinted;  the  mother  squints.  The  patient's  general 
physique  is  below  par;    the  child  is  poorly  nourished  and 
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very  nervous.  She  has  had  the  usual  illnesses  ox  child- 
hood; in  the  last  month  has  had  capillary  bronchitis.  The 
eyes  have  always  diverged;  the  parents  have  noticed  this 
and  also  the  fact  that  the  child  is  near-sighted,  bur  they 
have  not  noticed  any  inflammatory  symptoms.  The  loft  eye 
became  red  and  painful  tvro  or  three  days  ago,  when  the 
child  was  taken  to  see  the  family  physician,  who  immedi- 
ately referred  it  to  Dr.  Wescott,  to  whom  I  am  indebted  for 
the  enucleated  globe. 

V-13-'99.  P.  C.  Left  eye:  The  eye  on  inspection  seems 
rather  smaller  than  a  normal  eye;  there  is  lacrymation  and 
double  injection;  cornea  is  clear;  A.  C.  shallow;  at  angle  of 
A.  C.  iris  is  in  contact  with  the  cornea;  A.  C.  clear;  iris  adher- 
ent to  lens  and  pupil  only  slightly  irregular  and  dilated  by 
atropin;  lens  cloudy,  and  behind  it  in  the  vitreous  chamber, 
by  oblique  illumination,  an  opaque  body  is  seen.  No  red 
reflex.  Eye  tender.  V.=  0.  T.=  —  1.  Eight  eye:  Highly 
myopic — at  least  8  D.  Diagnosis  given  was  guarded,  but 
probably  tumor.  Ordered  hot  bathing,  atropin  and  to  return 
frequently  for  observation.  VII-10-'99.  There  has  been  less 
injection,  but  the  condition  now  is  about  the  same  as  when 
first  seen.  A.  C.  possibly  more  shallow.  T.  sub-normal. 
V.^  0.  Probable  diagnosis  of  tumor  was  made  and  enuclea- 
tion was  advised.  1-10-1900.  Parents  state  that  the  eye  has 
been  quiet,  but  became  red  again  a  few  days  ago.  Again 
advised  enucleation.  1-12-1900.  Enucleation.  1-17-3  900. 
Healing  uneventful.  III-22-1901.  The  father  writes  that 
the  child  is  in  fair  health. 

The  eyeball,  measuring  23  mm.  sag.,  22.5  horiz.,  21.5  ver- 
tical diameter,  was  put  immediately  after  enucleation  in  4^ 
solution  of  formalin  in  water,  where  it  remained  for  forty- 
eight  hours.  Hardening  was  completed  in  alcohol.  The 
eye  was  halved  in  its  antero-posterior  diameter,  bisecting 
the  optic  nerve  and  cornea.  One-half  was  embedded  in  cel- 
loidin  and  cut  in  serial  sections.  The  sections  varied  from 
ten  to  twenty  microns  in  thickness.  Every  fifth  section 
was  stained  with  haemato.xylin-eosin;  other  sections  were 
used  for  special  stains:  Mallory's  neuroglia,  Weigert's  neu- 
roglia, Weigert's  fibrin  and  Weigert's  elastic  tissue  stains, 
and  stains  for  micro-organisms,  etc. 

Macroscopical  examination. — It  is  noteworthy  that  the  eye 
is  undersized.  The  sclera  posteriorly  is  twice  as  thick  as  the 
normal  tissue;  A.  C.  shallow;  iris  bombe;  lens  cataractous 
posteriorly.  The  retina  is  detached  and  appears  to  be  of 
normal  thickness  posteriorly,  much  thickened  anteriorly  and 
particularly  where  it  is  caught  up  and  attached  to  the  lens. 
The  retina  has  streaks  of  pigment  in  it.  The  vitreous  cham- 
ber is  clear;  the  space  between  the  retina  and  choroid  con- 
tains some  flaky  opacities. 

Microscopical  examination. — The  tissues  of  the  cornea  and 
sclera  are  histologically  normal.  The  vessels  at  the  corneo- 
scleral junction  are  distended.  In  the  anterior  chamber 
along  Descemet's  membrane,  which  is  normal,  there  is  an 
albuminous  deposit  free  from  cellular  elements.  At  the 
angle  of  the  anterior  chamber  the  iris  is  adherent  to  the  pos- 
terior surface  of  the  cornea. 


The  iris  shows  the  changes  of  an  old  iritis;  it  is  thinned 
and  made  up  of  fibrous  cicatricial  tissue.  Adhesions  exist  be- 
tween the  capsule  of  the  lens  and  iris  at  its  pupillary  mar- 
gin. The  ciliary  body  and  ciliary  processes  show  much 
fibrous  cicatricial  tissue,  and  the  ciliary  body  contains  an 
unusual  number  of  pigmented  cells. 

The  lens  is  cataractous.  Under  the  anterior  capsule, 
where  the  pupillary  margin  of  the  iris  has  become  adherent 
to  it,  there  are  new  connective  tissue  cells,  which  are  mostly 
spindle  shaped.  The  cortex  of  the  lens  is  detached  from 
the  nucleus  in  a  noticeable  degree.  The  nucleus  shows  little 
change.  The  cells  of  the  cortex  show  various  stages  of  de- 
generation, many  being  swollen  and  granular,  and  there  are 
many  areas  of  calcareous  deposit.  In  numerous  sections  the 
lens  is  seen  to  be  invaded  by  strange  cells  which  are  pig- 
mented, have  a  large  granular  niicleus,  and  are  identical  in 
appearance  with  the  cells  found  in  the  retina.  The  fibres  of 
the  zonula  are  also  infiltrated  with  similar  cells. 

The  choroid  is  of  normal  thickness;  its  vessels  are  en- 
gorged with  blood.  At  points  it  is  the  seat  of  an  infiltration 
of  large  mono-nuclear  and  polymorpho-nuclear  cells,  a  few 
plasma  and  mast  cells. 

The  cells  of  the  pigment  layer  of  the  retina  show  a  most 
interesting  increase  in  number.  In  some  places  they  form 
rows  several  cells  deep;  in  other  places,  considerable  masses. 
One  of  these  accumulations  forms  a  detached  mass  made  up 
of  pigmented  cells  from  the  pigment  cell  layer  of  the  retina. 
This  mass,  in  cross  section  in  its  thickest  portion,  is  about 
1  mm.  in  diameter;  it  runs  through  thirty  sections,  which 
average  in  thickness  twenty  microns.  Therefore,  it  is  about 
6-10  of  a  mm.  in  its  other  diameter.  This  mass  of  cells  is 
detached  a  little  from  the  choroid,  probably  caused  by  shrink- 
age incident  to  the  hardening.  The  cells  of  this  mass  have 
no  regular  shape — they  are  crowded  together.  The  nuclei 
are  large  and  granular,  and  the  cell  body  is  of  varying  size. 
The  amount  of  pigment  also  varies. 

In  the  optic  nerve  the  cellular  elements  predominate  over 
the  fibres.  These  cells  have  large  granular  nuclei  and  but 
small  bodies.     There  are  some  leucocytes. 

Retina. — Posteriorly  the  retina  is  of  about  normal  thick- 
ness, except  just  at  the  entrance  of  the  optic  nerve,  where 
there  is  an  increase  of  cells  and  a  resulting  thickening.  An- 
teriorly there  are  several  regions  where  the  tissue  is  consid- 
erably increased  in  thickness,  and  near  the  ora  serrata,  in 
one  series  of  sections,  the  retina  is  folded  on  itself.  The 
lack  of  resemblance  to  normal  retina  is  striking,  the  tissue 
having  a  reticular  structure  in  which  the  fibres  greatly  pre- 
dominate. Sections  of  the  posterior  part  of  this  tissue, 
stained  with  Mallory's  neuroglia  stain,  show  that  this  por- 
tion is  composed  principally  of  a  meshwork  of  neuroglia 
fibres.  Scattered  about  are  cells  with  large  granular  nuclei 
and  unusually  small  protoplasmic  bodies.  The  fibres  are 
abundant;  they  extend  in  all  directions.  The  fibres  are 
long  and  narrow,  and  with  Mallory's  stain  they  are  bluish- 
black.  There  are  some  cells,  which  have  the  same  large 
granular  nuclei,  but  more  of  a  protoplasmic  body;   and  some 
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of  these  cells  contain  pigment  granules.  These  latter  cells 
are  found  particularly  along  the  inner  surface  of  this  tis- 
sue; in  many  places  lying  internal  to  the  internal  limiting 
membrane.  The  pigment  is  in  granules  and  is  yellowish- 
brown. 

Where  the  tissue  is  increased  in  thickness  there  is  a  re- 
semblance to  normal  retina,  and  in  this  region  the  frame- 
work— the  neuroglia  tissue — takes  Mallory's  neuroglia  stain 
well,  and  is  seen  to  be  excessive.  The  internal  limiting 
membrane,  or,  speaking  guardedly,  the  membrane  in  which 
Miiller's  fibres  terminate,  appears  as  a  much  thickened  homo- 
geneous layer  (a,  Fig.  1).  It  is  interesting  to  note  that  this 
membrane  along  its  retinal  surface  gives  the  staining  reac- 
tion of  neuroglia;  but  in  its  greater  extent  along  the  inter- 
nal surface  it  does  not  stain  as  such.  Internal  to  the  in- 
ternal limiting  membrane  and  in  the  cavity  of  the  vitreous 
there  are  cells  with  large  nuclei  and  protoplasmic  bodies 
similar  to  those  described  above;  and  scattered  among  these 
cells  one  finds  a  few  neuroglia  fibres  (b.  Fig.  1).  The  pro- 
toplasm of  these  cells  in  places  contains  pigment-granules. 
In  this  region,  the  fibres  of  Miiller  (c.  Fig.  1)  are  increased 
and  abnormally  thickened.  The  most  noticeable  increase  in 
Miiller's  fibres  is  in  the  region  of  the  internal  membrane  and 
the  fibres  radiate  from  this  region  into  the  deeper  layers  of 
the  retina.  In  the  part  of  the  retina  normally  occupied  by  the 
internal  and  external  nuclear  layers,  in  this  thickened  por- 
tion, there  is  a  mass  of  fibres  and  cells. 

Near  the  ora  serrata  the  tissue  is  folded  on  itself,  the  fold- 
ing being  particularly  marked  by  the  thickened  internal  lim- 
iting membrane.  In  this  region  the  cellular  elements  pre- 
dominate. The  cells  have  large  granular  nuclei,  and  con- 
tain a  moderate  amount  of  cytoplasm.  They  are  usually 
spindle-shaped.  Some  of  the  cells  contain  pigment  gran- 
ules. Interlaced  around  these  cells  are  long  neuroglia 
fibres,  in  some  places  very  abundantly.  Internal  to  the  in- 
ternal limiting  membrane,  and  in  the  cavity  of  the  vitreous, 
there  is  marked  formation  of  new  cells.  In  places  the  inter- 
nal limiting  membrane  has  been  broken  through  by  the  cells. 
Interlaced  among  the  cells  are  numerous  long  neuroglia 
fibres. 

Many  rosettes  are  scattered  throughout  this  tissue.  The 
formation  of  rosettes  seems  to  be  due  to  the  tendency  of  the 
cells  to  arrange  themselves  in  rows.  In  some  places  the  rows 
are  straight,  in  others,  curved  and  circular,  either  around  a 
blood  vessel  or  around  an  empty  space. 

The  rosettes  (Fig.  2),  as  seen  in  sections  stained  by  hema- 
toxylin and  eosin,  are  best  described  with  Fuch's  (22)  words: 
The  structure  "resembles  the  cross-section  of  a  tubular  gland. 
Surrounding  its  lumen  are  long  cylindrical  cells,  whose  nu- 
clei lie  at  their  peripheral  extremities.  The  centrally  di- 
rected extremities  are  bounded  by  a  clear-cut  line.  From 
this  latter  short  conical  processes  of  protoplasm  project  into 
the  lumen  of  the  gland-like  structure." 

In  sections  (Fig.  3)  stained  with  haematoxylin-eosin,  peri- 
vascular rosettes  appear  to  be  made  up  of  long  cylindrical 
cells,  whose  layers  of  nuclei  lie  in  the  peripheral  ends  of  the 


cells.  The  central  ends  of  the  cells  appear  to  be  lost  on  the 
wall  of  the  vessel.  The  terminal  filaments  of  the  cells,  end- 
ing on  the  blood  vessel,  cause  the  wall  of  the  vessel  to  ap- 
pear thickened. 

The  appearance  of  both  these  forms  of  rosettes,  in  sec- 
tions stained  with  Mallory's  neuroglia  stain  (Fig.  4),  is  very 
different  from  that  when  stained  by  hsematoxylin-eosin.  The 
neuroglia  stain  (a,  Fig.  4)  shows  the  layers  of  large  granu- 
lar nuclei;  and,  extending  from  the  region  of  the  nuclei  to- 
wards the  central  lumen  or  vessel,  are  many  long  fibres 
(b,  Fig.  4,  Fig.  0,  Fig.  6),  which  give  the  staining  reaction  of 
neuroglia.  Some  of  these  fibres  show  an  apparent  attach- 
ment to  the  cell;  others  do  not  show  any  such  intimate  re- 
lationship. The  terminal  filaments  of  the  neuroglia  fibres, 
in  part,  appear  to  end  in  and  form  the  wall;  other  fibres 
(c,  Fig.  4)  project  into  the  lumen. 

In  a  careful  search  through  many  sections  I  could  find  no 
cells  that  resembled  rod  and  cone  cells;  a  few  large  cells 
were  found  that  might  be  taken  for  ganglion  cells,  such  as 
occur  normally  in  the  nerve  fibre  layer  of  the  retina.  The 
blood  vessels  are  rather  plentiful.  When  terminal  filaments 
of  neuroglia  fibres  form  a  membrane  along  a  vessel  wall,  the 
latter  appears  much  thickened.  The  membrane  is  homo- 
geneous and  hyalin  and  does  not  have  the  staining  reaction  of 
neuroglia.  It  is  an  interesting  fact  that  the  membrane  found 
around  such  vessels  stains  with  all  stains,  as  does  the  mem- 
brane corresponding  to  the  internal  limiting  membrane. 
There  are  no  signs  in  the  retina  of  an  inflammatory  process, 
except  near  the  optic  nerve  where  there  are  a  few  polymor- 
Ijhonuclear  leucocytes  around  the  blood  vessels. 

CoNCLXJSior. — The  principal  conclusion  to  be  arrived  at 
from  the  structure  of  this  specimen  is  that  this  is  a  retina 
in  which  the  neuroglia  tissue  has  been  developed  at  the  ex4 
pense,  one  may  say,  of  the  other  tissues.  In  proof  of  thii 
are  the  facts:  (a)  That  the  ordinary  nervous  tissue  ele 
meuts  of  the  retina,  the  rod  and  cone  cells,  the  layer  of  biJ 
polar  cells,  the  ganglion  cells,  are  either  absent  entirely  o]( 
present  in  very  scanty  numbers,  (b)  The  neuroglia  tissue  is^ 
greatly  increased,  as  shown  by  Mallory's  stain. 

Along  the  inner  surface  of  the  internal  limiting  mem- 
brane, and  growing  through  it  from  the  tissue  outside,  which 
in  this  eye  represents  altered  retina,  are  cells  with  character- 
istic large  granular  nuclei  and  with  varying  amounts  of 
cytoplasm,  some  of  them  containing  pigment,  and  interlaced 
among  these  cells  are  long  neuroglia  fibres.  In  other  words, 
neuroglia  tissue  has  invaded  the  cavity  of  the  vitreous.  That 
these  cells  constitute  a  new  growth  is  plain  also  from  the 
fact  that  they  have  invaded  and  destroyed  the  crystalline 
lens.     Composed  as  it  is  of  neuroglia,  the  tumor  is  a  glioma. 

From  the  staining  reaction  with  Mallory's  neuroglia  stain, 
there  seems  to  be  no  question  of  the  neurogliar  character  of 
the  rosettes.  And,  if  these  formations  are  compared  with 
normal  retinal  tissue,  as  Flexner  (23)  and  Wintersteiner  (24) 
did,  I  think  it  would  be  more  accurate  to  say  that  the  wall 
of  the  lumen  of  the  rosette  corresponds  to  the  internal  lim- 
iting membrane    (not   the   external);    the   radiating   fibres. 
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Tic.  1.  — a.   Thickened  internal  limiting  membrane. 

b.  Cells  and  neuroglia  fibres    internal    to    internal    limiting 

membrane. 

c.  MUller's  tibres. 
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Fig.  2. —  Rosette  formation  stained  with  lia-matoxvlin-eosin. 
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Fig.  4.  — Rosette  stained  with   Mallory's  neuroglia  stain. 

a.  Layers  of  granular  nuclei. 

b.  Fibres  from   nuclei   to   wall  of  lumen. 

c.  Fibres  projecting  into  the   lumen. 


Fig.  n.  —  Perivascular  rosette  stained   with   hicmatoxylin-eosin. 


Fig.  .5. —  Single  fibres    taken    from    the  same    rosette,   represented  in 
Fig.  4. 


Fig.  6.  — Photomicrograph  of  the  same  rosette,  represented  in  Fig.  4. 
(Amplification  1600  dia.) 
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which  are  neuroglia  fibres,  to  the  fibres  of  Miiller;  and  the 
distal  nuclei  to  the  neuroglia  nuclei  normally  found  in  the  in- 
ternal granular  la3-er.  The  projections  into  the  lumen  of  the 
rosette  are  neuroglia  fibres  (not  rudimentary  rods  and  cones), 
which  have  not  found  their  termination  in  the  wall. 

The  rosettes  being  composed  of  neuroglia  cells  and  fibres, 
the  term  neuro-epithelioma  retinjB — as  suggested  by  Flexner 
and  Wintersteiner  principally  from  their  conception  of  the 
character  of  the  cells  in  the  rosettes — should  not  be  accepted. 

The  results  from  the  study  of  this  specimen  are  in  accord 
with  what  might  be  expected  from  a  consideration  of  the 
facts  spoken  of  in  the  first  part  of  this  paper,  and  they  cer- 
tainly favor  the  retention  for  these  retinal  tumors  of  the 
term  first  suggested  by  Virchow  and  so  long  accepted — 
glioma  retinee. 

There  are  good  reasons  for  doubting  the  assertion  of  Wei- 
gert  that  the  neuroglia  fibres  have  no  connection  with  the 
cell  body.  In  these  sections  an  intimate  connection  of  the 
fibre  with  the  cell  could  not  always  be  discerned,  but  in  some 
areas  such  a  relationship  was  definitely  demonstrated.  This 
agrees  with  the  observation  made  by  Taylor  (25),  who  also 
used  Mallory's  stain,  and  with  the  conclusion  of  Bonome  (26). 
The  last  named  author  in  a  recent  article  states  that  "A 
characteristic  quality,  in  which  the  neuroglia  cells  more 
nearly  resemble  the  connective  tissue  elements,  consists  not 
only  in  the  form  of  the  cell  body,  but  also  in  its  relation  to 
the  fibrillfe,  which  in  pathological  conditions  becomes  more 
intimate  than  in  the  normal."  This  latter  observation  is  in 
accord  vrith  Taylor's  (27)  suggestion  of  the  existence  of  dif- 
ferentiated and  undifferentiated  fibres  in  slowly  growing  tu- 
mors— a  suggestion  which  seems  very  probable. 

In  the  rosette  pictured  in  figures  4,  5,  and  6,  it  will  be 
noticed  that  in  several  fibres  there  are  varicose  formations. 
These  are  not  nuclear  figures,  as  is  shown  by  the  fact  that 
the  same  varicosities  are  seen  in  specimens  stained  with 
hematoxylin  and  eosin,  in  which  the  varicosities  show  no 
disposition  to  take  up  the  hsematoxylin.  Obersteiner  (28) 
noted  that  changes  in  neuroglia  fibres,  of  which  varicose 
swelling  of  the  processes  is  the  commonest,  may  be  observed 
in  silver  preparations,  in  alcoholic  poisoning,  ura?mia,  and 
other  conditions. 

The  necrotic  changes  in  glioma  of  the  eye,  which  take 
place  so  frequently  in  the  cells  a  little  removed  from  the 
blood  vessels,  are  absent  in  this  specimen.  It  is  interesting 
to  note  that  this  eye  was  removed  before  there  had  been  any 
plus  tension  in  connection  with  the  views  of  Greef  (29),  who 
says  that  perhaps  the  peculiar  structure  of  the  retinal  glioma 
is  dependent  on  the  fact  that  it  is  enclosed  in  the  bulbus  and 
that  the  tension  soon  becomes  abnormally  high;  growth  oc- 
curs with  difficulty,  and,  as  a  result,  the  cells  which  do  not 
lie  immediately  around  the  scanty  vessels  die  and  degenerate. 

I  did  not  succeed  in  staining  sections  of  this  tissue  with 
Weigert's  neuroglia  stain.  This  was  probably  due  to  the 
manner  of  preparation  of  the  tissue.  Hertel  (30)  in  his  case 
also  failed  with  Weigert's  neuroglia  stain.  Wintersteiner 
(31)  did  not  attempt  to  use  Weigert's  neuroglia  method,  be- 


cause it  was  not  available  at  the  time  he  carried  out  his  in- 
vestigations. Eecently  normal  retina  has  been  satisfactorily 
stained  by  Weigert's  method  by  Pines  (32).  In  the  use  of 
Mallory's  neuroglia  method,  I  got  the  best  results  by  differ- 
entiating with  an  alcoholic  solution  of  ferric  chloride  after 
staining;  Mallory  advises  this  when  good  pictures  of  neurog- 
lia fibres  are  desired. 

The  large  mass  of  pigment  cells  described  in  the  forego- 
ing may  be  considered  as  a  distinct  tumor  mass.  Axenfeld 
(33),  reviewing  the  subject  of  retinal  tumors  and  speaking  of 
the  growth  of  pigment  epithelium,  cites  a  case  reported  by 
de  Vincenties,  in  which  there  was  a  formation  of  similar 
cells  in  a  large  mass,  which  was  only  differentiated  from  a 
tumor  by  degenerative  changes.  Axenfeld  also  cites  Treacher 
Collins  as  having  seen  gland-like  (driisenartige)  growths  of 
the  pigment  epithelium,  resembling  a  beginning  tumor. 

I  wish  to  acknowledge  my  great  indebtedness  to  Professors 
Hektoen  and  LeCount  for  valuable  assistance  in  the  prepa- 
ration of  this  article. 
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NOTE  ON  A  CASE  OF  INFECTION  BY  BACILLUS  AEROGENES  CAPSULATUS,  IN  WHICH  THE 
ORGANISM  WAS  DEMONSTRATED  IN  THE  CIRCULATING  BLOOD  DURING  LIFE/ 


-  By  Eufus  I.  Cole,  M.  D., 

Instructor  in  Medicine,  Johns  Hopkins  U niversitiJ ;  Assistant  Resident  Physician,  Johns  Hopkins  Hospital. 


The  case  was  that  of  a  young  man  who  was  brought  into 
the  accident  department  of  the  Johns  Hopkins  Hospital  at 
one  o'clock  on  the  night  of  April  12,  in  a  condition  of 
profound  shock.  From  those  who  accompanied  him  it  was 
learned  that  about  two  hours  before  admission  he  had  been 
etruck  by  a  train,  which  had  passed  over  him,  severing  both 
legs.  On  examination  it  was  found  that  the  right  leg  had 
been  completely  cut  across  just  above  the  knee  and  the  left 
leg  severed  just  below  the  knee,  the  stumps  showing  a  great 
deal  of  laceration  and  crushing.  Tourniquets  had  been 
applied  to  both  legs  by  the  doctor  who  had  examined  him 
before  admission.  The  patient  had  lost  very  little  blood 
•and  was  not  bleeding  when  examined.  His  pulse  was  barely 
to  be  felt  at  the  wrist  and  was  uncountable,  and  he  was  in 
&  state  of  such  marked  collapse  that  it  was  considered  inad- 
visable to  operate.  He  was  given  stimulants  and  no  attempt 
■was  made  to  clean  up  the  injured  stumps  or  to  remove  the 
•extraneous  matter  which  had  been  ground  into  the  skin 
«nd  muscles.  Seven  hours  later  his  condition  had  improved 
sufficiently  to  justify  amputation.  The  patient,  who  had 
retained  consciousness,  refused,  however,  to  submit  to  opera- 
tion, and  his  friends,  all  of  whom  were  of  a  very  low,  igno- 
rant class,  also  refused  to  consent  to  amputation.  Accord- 
ingly, the  wounds  were  cleaned  as  well  as  possible  under 
the  circumstances,  and  wet  bichloride  compresses  applied. 
The  patient's  condition  did  not  improve,  his  pulse  was  very 
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soft  and  weak,  and  he  failed  to  rally  in  spite  of  marked 
stimulation. 

There  was  no  odor  noticed  emanating  from  the  stumps 
until  during  the  night  of  April  13-14,  when  the  nurse  in 
changing  the  compresses  first  detected  a  foul  odor.  On  the 
morning  of  April  14  it  was  found  that  both  legs  up  to  the 
thighs  were  swollen  and  discolored.  The  swelling  extended 
to  the  scrotum,  which  was  several  times  its  normal  size. 
On  palpation  it  was  found  that  the  swelling  was  due  to  a 
subcutaneous  emphysema,  a  very  definite  crepitus  being 
obtained  on  palpation.  Pressure  on  the  scrotum  caused 
the  gas  to  pass  up  over  the  groins,  when  well  marked  crepi- 
tation could  be  made  out  over  the  lower  abdomen. 

Cover  slips  made  from  the  stump  showed  the  presence 
of  a  large  bacillus  resembling  morphologically  Bacillus 
aerogenes  capsulatus.  Cultures  were  made  from  the  local 
seat  of  infection  by  Doctor  Watts.  At  2.30  p.  m.  I  made 
cultures  from  the  blood  of  the  patient  by  the  following 
method : 

The  skin  at  the  bend  of  the  elbow  of  the  left  arm  was  very 
carefully  sterilized.  A  needle  was  then  introduced  into 
one  of  the  superficial  veins  and  about  8  cc.  of  blood  were 
withdrawn  into  a  sterile  syringe.  One  cc.  of  this  blood 
was  then  introduced  into  the  ear  vein  of  a  rabbit.  The 
rabbit  was  killed  after  a  few  minutes  had  elapsed  and  was 
placed  in  the  incubator.  The  remainder  of  the  blood  was 
divided  among  12  tubes  of  litmus  milk.  These  tubes  of 
milk  were  then  placed  in  a  Novy  jar  and  the  air  in  the 
jar  replaced  by  hydrogen.     The  vein  was  then  exposed,  a 
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canula  was  introduced,  and  25  cc.  of  blood  were  allowed 
to  flow  out,  being  conducted  by  a  rubber  tube  into  a  basin 
of  water.  The  object  of  this  was  to  determine  if  possible 
whether  any  free  gas  was  present  in  the  circulating  blood. 
No  gas  bubbles  could  be  observed  rising  to  the  surface  of 
the  water  nor  could  any  gas  bubbles  be  detected  in  the 
blood  removed  in  the  syringe,  so  that  the  presence  of  free 
gas  was  rendered  unlikely. 

The  patient's  condition  did  not  improve  and  he  died  at 
5  p.  m.,  about  two  hours  and  a  half  after  the  cultures  from 
the  blood  had  been  made.  The  patient  retained  conscious- 
ness up  to  within  an  hour  of  death. 

On  the  following  morning  the  rabbit,  which  had  been 
allowed  to  remain  in  the  incubator  at  37°  C,  was  found  to 
be  distended  with  gas,  and  over  the  abdomen  well  marked 
crepitus  could  be  obtained.  Autopsy  on  the  rabbit  showed 
the  condition  of  subcutaneous  emphysema,  gas  in  the  heart 
and  vessels,  and  other  characteristic  lesions  produced  experi- 
mentally by  Bacillus  aerogenes  capsulatus,  as  described  by 
Welch  and  Nuttall.  Cover  slips  made  from  the  liver,  spleen, 
and  heart's  blood  showed  the  presence  of  an  organism  mor- 
phologically identical  with  the  above  mentioned  bacillus. 
Capsules  were  demonstrated  on  the  organism  on  the  smears 
made  from  the  heart's  blood.    No  spores  were  found. 

After  growing  anaerobically  for  twentj'-four  hours  the 
cultures  made  in  milk  from  the  patient's  blood  were  found 
to  have  given  rise  to  acidiiication  and  coagulation  of  the 
milk,  the  upper  surface  of  the  clot  showing  bubbles  of  gas. 
Cover  slips  made  from  the  milk  showed  the  presence  ol 
bacilli  resembling  Bacillus  aerogenes  capsulatus,  in  very 
large  numbers.  No  spores  could  be  demonstrated,  even  after 
growing  anaerobically  for  seven  days. 

The  organism  obtained  in  these  several  ways  stained  by 
Gram  and  was  non-motile.  In  these  ways  the  identity  of 
the  organism  with  that  of  Bacillus  aerogenes  capsulatus 
was  definitely  determined. 

The  cultures  made  from  the  local  lesion  when  grown  anae- 
robically also  gave  rise  to  a  pure  growth  of  this  organism. 


Unfortunately,  no  autopsy  could  be  obtained. 

The  finding  of  this  organism  in  the  circulating  blood 
during  life  is  of  especial  interest,  in  that  so  far  as  I  can 
determine,  this  is  the  second  case  in  which  this  has  been 
accomplished.  The  only  other  case  which  is  mentioned  by 
Doctor  Welch  °  in  his  review  of  the  "  Morbid  Conditions 
Caused  by  Bacillus  aerogenes  capsulatus,"  is  that  reported 
by  Gwyn,'  in  which  in  a  case  of  chorea  insaniens  and  acute 
endocarditis  he  was  able  on  three  occasions  to  demonstrate 
this  organism  in  the  circulating  blood  of  the  patient  both 
by  cover  slip  specimens  and  by  cultures,  the  first  culture 
being  made  thirteen  days  before  the  exitus  occurred.  This 
case  demonstrated  that  gas  bacilli  might  be  in  the  circu- 
lating blood  for  days  in  considerable  numbers  without  evi- 
dence of  free  gas. 

The  case  now  reported  also  demonstrates  that  whatever 
the  possibility  that  this  organism  may  produce  gas  bubbles 
in  the  blood  during  life  and  that  it  may  produce  gaseous 
emboli,  it  is  quite  certain  that  it  may  exist  in  the  blood 
without  any,  or  at  least  with  no  considerable,  gas  produc- 
tion. As  Dr.  Welch  states,  this  presence  of  or  even  multi- 
plication of  the  gas  bacillus  in  the  body  during  life  without 
the  production  of  gas  may  occur  in  other  organs  and  tissues, 
the  demonstration  of  abscesses  without  gas  having  been 
made  by  Welch,  Cushing,  Pratt  and  Fulton,  and  Harris. 

It  is  unfortunate  that  we  did  not  make  plates  in  this 
case  in  order  to  determine  the  number  of  organisms  in  the 
blood,  and  so  be  able  to  infer  whether  multiplication  had 
taken  place  in  the  circulating  blood.  It  should  be  men- 
tioned, however,  that  the  tourniquets  were  constantly  ap- 
plied to  the  injured  legs  and  not  removed  at  all  until  after 
the  cultures  from  the  blood  had  been  made,  so  that  there  was 
no  possibility  of  a  sudden  sweeping  of  a  large  number  of 
organisms  into  the  circulation. 


'Bulletin  of  the  Johns  Hopkins  Hospital,  1899,  x,  p.  134. 
sBulletin  of  the  Johns  Hopkins  Hospital,  1900,  xi,  p.  185. 


AN  OBSERVATION  SHOWING  THAT  THE  FLAGELLA  OF  THE  MALARIAL  PARASITE  ARE 

FERTILIZING  ELEMENTS. 

By  John  T.  Moore,  M.  D., 
Associate  in  Clinical  Medicine,  University  of  Texas,  Medical  Department,  Galveston,  Texas. 


MacCallum,  in  his  studies  "  On  the  Htematozoan  Infection 
of  Birds,"  Journal  of  Experimental  Medicine,  Vol.  Ill,  1898, 
settled  a  much  disputed  question  regarding  the  function  of 
the  flagella  of  the  malarial  parasite. 

In  his  observations  upon  the  Hsmatozoan  infection  of 
birds  he  saw  the  flagellum  from  a  non-granular  body  pass 
over  to  and  penetrate  a  granular  extra-corpuscular  body.  He 
had  previously  observed  that  only  the  non-granular  bodies 


flagellated.  This  fertilized  body  soon  assumed  the  fusiform 
shape  of  bodies  that  he  had  often  seen  moving  about  in  the 
field  of  the  microscope. 

From  what  he  saw  he  concluded  that  these  flagella  were 
fertilizing  elements  and  suggested  that  the  same  thing  would 
probably  be  observed  in  the  parasite  of  the  human  blood. 
MacCallum  was  fortunate  in  being  able  to  verify  his  predic- 
tion of  the  occurrence  of  this  phenomenon  in  the  human 
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blood,  for  a  little  later  he  saw  the  same  process  of  fertili- 
zation take  place  in  the  blood  from  a  woman  who  was  suffer- 
ing from  ffistivo-autiimnal  malaria.  He  states  that  this  pro- 
cess has  been  observed  once  by  Drs.  Warfield  and  Pancoast 
of  the  Johns  Hopkins  Hospital.  Notwithstanding  only  a 
few  persons  have  witnessed  the  process  the  reliability  and 
accuracy  of  the  observers  have  not  been  questioned  and  the 
scientific  world  has  generally  accepted  that  the  flagella  are 
sexual  or  fertilizing  elements.  The  observations  could 
hardly  be  interpreted  in  any  other  way. 

So  far  as  I  can  ascertain  no  other  persons  than  those  I 
have  mentioned  above  have  been  fortunate  enough  to  witness 
the  flagellum  of  a  non-granular  or  male  form,  break  away 
and  enter  the  granular  or  female  form  to  fertilize  it.  The 
rarity  of  such  observation  has  led  me  to  publish  this  note. 

While  studying  the  blood  of  an  jestivo-autumnal  fever 
case  to  determine  whether  the  flagella  were  preformed  in 
the  body  of  the  malarial  parasite  I  had  the  good  fortune  to 
get  both  a  granular  and  a  non-granular  body  within  the 
field  of  the  microscope  and  quite  near  together. 

The  pigment  of  the  hyaline  body  was  soon  in  very  active 
motion,  and  in  a  moment  four  very  active  flagella  were 
thrust  out  as  shown  in  Fig.  1.  One  of  these  soon  freed  itself 
and  went  plunging  around  in  all  directions  until  it  happened 
to  come  into  contact  with  the  granular  body  having  a  wreath- 
like arrangement  of  its  pigment.  After  several  efforts  which 
I  began  to  fear  would  be  ineffectual  the  flagellum  entered 
this  body.  The  ring  shape  of  the  pigment  was  soon  de- 
stroyed, giving  the  appearance  as  shown  in  Fig.  3.  About 
this  time  another  flagellum,  d,  Fig.  1,  freed  itself  and  with 
a  movement  which  seemed  purposive  and  intelligent  it  struck 
across  the  field  to  the  graniilar  body  as  shown  in  Fig.  4. 
Many  efforts  were  made  to  enter  this  body  but  after  about 
five  minutes  of  active  effort  it  wriggled  away,  apparently 
abandoning  any  further  effort  in  this  direction. 

The  other  flagella,  h  and  c,  detached  themselves  and  were 
lost  sight  of  among  the  red  blood  cells. 


This  fertilized  body  was  watched  for  twenty  or  thirty 
minutes,  but  aside  from  slight  changes  in  its  shape  and  the 
distribution  of  its  pigment  nothing  further  was  observed  to 
take  place. 

I  have  seen  in  other  specimens  bodies  of  a  fusiform  shape 
that  suggested  they  might  have  been  fertilized  bodies,  but  in 
no  case  did  I  ever  see  them  swim  away  as  do  the  vermicules 


Figs.  1,  3,  3  4  4.  — Male  Flagellating  Body. 

Fios.  1',  -2',  3'  &  4'.  — Female  Body. 

During  one-half  hour's  observation.      (Observation,  Sept.  10,  1901.) 

Joe  Belbo,  Sept.  10,  1901. 

as  observed  in  the  blood  of  birds  and  in  the  mosquito  cycle. 
The  body  which  flagellated  soon  became  inactive  and  showed 
evidence  of  disorganization,  while  the  body  into  which  the 
flagellum  penetrated  became  slightly  swollen  but  showed  no 
evidence  of  disintegration.  Had  it  been  possible  to  watch 
the  body  longer  it  might  have  been  seen  to  pass  through  the 
other  stages  of  development. 


GONORRHOEAL  ENDOCARDITIS  WITH  CULTIVATION  OF  THE  SPECIFIC  ORGANISM  FROM 

THE  BLOOD  DURING  LIFE. 

•   REPORT    OF  A   CASE,   WITH    SO.ME    CRITICAL    REMARKS    UPON    GONOCOCCUS    SEPTICEMIA    AND    THE    GONOCOCCUS.' 

By  Norman  MacLeod  Harris,  M.  B.  (Tor.),  Associate  in  Bacteriology  in  the  Johns  Hopkins  University, 

AND 

William  B.  Johnston,  M.  D., 
Late  Resident  Physician   of  the  Johns  Hopl-ins  Hospital  in  Charge  of  the  Medical  Bacteriological  Laboratory. 


J.  A.,  negro,  20  years  old,  laborer.     Admitted  September 
18,  1901. 

Family  History. — Unimportant. 

'  Presented  before  the  Johns  Hopkins  Hospital  Medical  Society,  Nov- 
ember 4,  1901. 


Past  History. — -Always  in  good  health.  No  rheumatism 
or  infectious  diseases.  Habits  regular,  hard  worker,  usual 
weight  160  pounds.  One  year  ago  had  a  purulent  urethritis 
without  complications  which  disappeared  without  treatment. 
On  August  8,  1901,  he  came  to  the  Genito-urinary  Clinic 
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with  a  purulent  urethritis  of  five  weeks'  duration.  The  note 
on  that  date  upon  his  history  card  reads,  "  Purulent  dis- 
charge from  the  urethra,  intra-  and  extracellular. diplococci, 
typical  gonococci.  Three  small,  healing  sores  at  the  frenum 
of  the  glans  penis,  inguinal  glands  enlarged  and   tender." 


after  the  second  gonorrhoeal  infection,  with  a  severe  chiU, 
headache,  giddiness,  and  general  prostration.  For  a  week 
the  chills  continued,  occurring  sometimes  twice  a  day,  and 
on  September  18  he  returned  to  the  Genito-urinary  Clinic. 
He  was  immediately  sent  to  the  medical  wards. 
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There  were  no  other  manifestations  of  disease  and  the 
patient  was  dismissed  with  the  usual  instructions.  He  did 
not  apparently  carry  out  the  treatment  prescribed,  but 
placed  himself  under  the  care  of  a  suburban  physician.  The 
purulent  discharge  continued  for  about  4  weeks  and  then 
"turned  to  blood."  There  was  no  pain  on  micturition  but 
the  penis  remained  "  sore."  On  account  of  increasing  weak- 
ness and  malaise  he  did  not  go  back  to  work. 

Present  Illness. — Began    about    September    10,    10    weeks 


Physical  Examination. 

Tall,  fairly  well  nourished,  muscular  negro.  Weight  136 
pounds.     Mucous  membranes  slightly  pale;  tongue  coated. 

Lungs. — Percussion  note  clear;  breath  sounds  feeble  but 
everywhere  clear. 

Heaii. — Impulse  not  visible;  palpable  in  the  6th  inter- 
space 7.5  cm.  to  the  left  of  the  mid-sternal  line.  Dulness 
to  this  point;  no  dulness  to  the  right  of  the  sternum. 
Sounds  everywhere  feeble.     First  sound  at  the  apex  has  a 
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distinct  murmurish  quality.  At  the  base  both  second 
sounds  short  and  sharp.  Pulse  small,  weak,  irregular  and 
easily  compressed;  80  to  the  minute. 

46doTO«n.— Natural;  edge  of  liver  and  spleen  not  palpable. 
No  tenderness  in  the  splenic  region. 

Genitalia. — No  sore  or  scar  on  the  penis.  Penis  not  ten- 
der and  no  dischatge  from  the  meatus.  Testicles  and  epidi- 
dymis normal.  Prostate  soft  and  symmetrical;  not  enlarged 
or  tender.  A  smear  from  the  urethra  shows  mucous  shreds, 
a  few  polymorjihonuclear  leucocytes,  but  no  gonococci. 

Urine. — Amber  colored,  clear,  trace  of  albumin,  many 
hyaline,  granular,  red-blood-cell  and  epithelial-cell  casts. 

5Zoo^.— Haemoglobin,  50  per  cent.  R.  b.  c.'s,  3,820,000. 
W.  b.  c.'s,  32,850.  No  malarial  parasites.  Widal  reaction 
negative. 

The  character  of  the  fever  is  best  shown  by  the  accom- 
panying chart.  The  chills,  two  of  which  occurred  on  the 
same  day,  preceded  the  rises  in  temperature  and  the  sweats 
were  profuse.     Early  in  the  disease  a  slight  swelling  with 


four  Erlenmeyer  flasks,  each  containing  150  cc.  of  bouillon  to 
which  20-30  cc.  of  hydrocele  fluid  had  been  added.  On 
October  4  and  12,  12  cc.  of  blood  were  again  withdrawn, 
mixed  with  25  cc.  of  melted  agar  and  immediately  plated. 
In  each  instance  the  media  remained  sterile.  On  October 
18,  just  24  hours  before  death,  the  median  basilic  vein  was 
exposed  under  cocaine  and  12.5  cc.  of  blood  removed.  This 
quantity  was  as  nearly  as  possible  equally  divided  among 
three  tubes,  each  containing  10  cc.  of  melted  agar,  which 
after  gentle  mixing  were  quickly  plated,  and  two  slant  hydro- 
cele-agar tubes  in  which  there  was  an  excess  of  hydrocele 
fluid.  A  second  12.5  cc.  of  blood  was  divided  among  three 
150  cc.  flasks  of  bouillon  and  one  150  cc.  flask  of  litmus  milk. 
Both  aerobic  and  anaerobic  methods  of  cultivation  were 
employed,  with  the  following  results: 

Then,  cultivated  aerobically  for  48  hours,  colonies  iden- 
tical in  appearance  and  in  numbers  with  those  of  the  original 
aerobic  cultures  developed  in  Plate  C  and  in  Tube  B. 


Aerobic  Cultures. 

24  Hours. 

48  Hours. 

72  Hours. 

Agar  Plate  A. 

10  cc.  agar,  3-3  cc.  blood. 

Numerous,  minute,  blue-white  sur- 
face colonies  ;   as  many  pin-point 
deep  colonies. 

Surface  colonies  }-a  mm.  in  diam- 
eter.   Pale  blue-grey.    About  300 
in  number. 

No  change. 

Agar  Plate  B. 

10  cc.  agar,  4-.5  cc.  blood. 

No  visible  growth. 

Like  Plate  A.     Surface  colonies  1 
mm.  in  diameter.     3-400  in  num- 
ber. 

No  change. 

Hydrocele-agar  Tube  A. 
3-4  cc.  blood. 

No  visible  growth. 

3   minute   colonies   at  the  edge  of 
hydrocele    fluid    and   submerged 
blood  clot. 

30   white,  glistening,   circular   col- 
onies, some  3  mm.   in  diameter, 
at  edge  of  fluid  and  on  surface  of 
agar. 

Bouillon  Flasks  A  &  B. 

150  cc.  bouillon,  4  ec.  blood. 

No  growth. 

No  growth. 

No  growth 

tenderness  appeared  for  a  day  on  the  anterior  aspect  of  the 
right  ankle.  There  was  never  any  tenderness  in  the  splenic 
region  nor  was  a  friction  rub  ever  heard.  On  September 
22,  the  12th  day  of  illness,  the  first  cardiac  sound  was  re- 
placed at  the  apex  by  a  loud  systolic  murmur  which  rapidly 
increased  in  intensity  and  which  could  finally  be  heard  over 
the  body  of  the  heart  and  out  in  the  axilla.  Visible  pulsa- 
tion appeared  in  the  second  and  third  left  interspaces  and 
the  shock  of  the  second  pulmonic  sound  could  easily  be  felt. 
Gradually  the  patient  began  to  loose  ground,  the  heart 
action  became  more  irregular,  the  pulse  more  rapid,  and  the 
respirations  hurried.  The  red-blood-cell  count  fell  to  2,3G8,- 
000,  the  haemoglobin  estimation  to  30  per  cent.  On  October 
17  an  area  of  pulmonary  consolidation  was  made  out  in  the 
left  axilla,  the  sputum  became  blood  tinged  and  the  leuco- 
cytes, which  had  ranged  between  20,000  and  30,000,  rose  to 
47,000.  On  the  18th  the  patient  became  comatose  and  died 
24  hours  later. 

Bacteeiologt. 

Blood  Cultures. — Cultures  were  made  from  the  blood  on 
five  separate  days.  On  September  24  and  27,  12  cc.  of  blood 
were  withdrawn  from  a  vein  in  the  elbow  and  divided  among 


Anaerobic  Cultures. 


Agar  Plate  C. 

10  cc.  agar,  3-4  cc.  blood. 

Hydrocele-agar  Tube  B. 
3-4  cc.  blood. 

Bouillon  Flask  C. 

1.50  cc.  bouil.,  4  cc.  blood. 

Litmus  Milk  Flask. 
150  cc.  milk,  4  cc.  blood. 


73  Hours. 


1  pin-point  surface  colony. 

No  growth. 
No  growth. 
No  growth. 


Coverslip  preparations  of  colonies  taken  at  random  from 
all  the  media  showed  in  every  instance  a  diplococcus,  never 
definitely  biscuit-shaped,  often  lance-shaped,  and  frequently 
irregular  in  size  and  form.  With  the  ordinary  aniline  dyes 
the  organisms  stained  unevenly,  some  appearing  as  mere 
shadows,  others  being  brilliantly  colored.  Young  and  old 
colonies  alike  were  decolorized  by  the  Gram  method  of  stain- 
ing. A  marked  viscidity  was  characteristic  of  all  the  col- 
onies, the  smaller  ones  adhered  bodily  to  the  needle  point,  the 
larger  ones  were  drawn  out  into  threads  3  to  4  mm.  in  length. 
When  detached  from  the  hydrocele  agar  they  floated  intact 
upon  the  surface  of  the  hydrocele  fluid. 
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The  organisms  failed  to  grow  when  transferred  to  hydro- 
cele-agar (owing,  possibly,  to  early  death  of  the  original 
colonies),  but  of  1  i  plain  agar  tubes  inoculated,  a  few  minute 
colonies  developed  upon  two.  On  a  mixture  of  human  blood 
and  agar  they  grew  luxuriantly,  some  of  the  colonies  reach- 
ing 3  mm.  in  diameter,  and  all  exhibiting  the  same  pale  blue- 
grey  color  of  the  original  blood-agar  cultures.  Inoculation 
upon  potato,  gelatine,  glucose-agar,  Loeffler's  blood-serum, 
and  into  bouillon  and  milk  proved  negative.  The  organism 
could  not  be  cultivated  beyond  the  second  generation  and 
the  original  cultures  lived  but  for  a  few  days.  No  inocula- 
tion experiments  were  made. 

Pathological  Eeport. 

Autopsy  1810. — J.  A.,  aged  30,  colored;  from  the  service 
of  Dr.  Osier. 

Autopsy  performed  by  Dr.  MacCallum  19  hours  after 
death,  on  October  SO. 

Anatomical  Diagnosis. — Vegetative  endocarditis  affecting 
the  mitral  valve.  (Edema  and  induration  of  the  lungs. 
Acute  splenic  tumor  with  infarction.  Subacute  nephritis 
with  infarctions. 

Pericardial  Cavity. — The  serous  surfaces  are  smooth  and 
glistening.     It  contains  a  little  clear  fluid. 

Heart. — At  the  apex  of  the  left  ventricle  is  a  muscle-like 
tendinous  patch,  and  similar  smaller  ones  are  present  over 
the  right  ventricle.  The  cavities  of  the  right  side  of  the 
heart  are  filled  with  chicken-fat  clot  chiefly.  The  valves 
are  normal.  The  left  auricle  contains  dark  clot  and  its 
appendix  is  empty.  Projecting  into  the  left  auricle  is  a  mass 
of  opaque  yellowish-pink  material.  Upon  opening  the  left 
ventricle  there  are  found  to  be  huge  vegetations  on  the 
mitral  valve,  and  on  the  posterior  segment  is  an  especially 
large  one  elevated  3  cm.  above  the  valve  and  is  4  cm.  in 
width.  The  anterior  valvular  segment  is  hollowed  out 
towards  its  ventricular  cavity,  crater-like,  and  filled  with  a 
vegetation  of  a  yellowish  color,  its  extremities  being  friable 
and  almost  translucent  in  appearance;  it  measures  2  cm.  in 
diameter  and  6  mm.  in  height.  Elsewhere  the  mitral  valve 
is  fairly  delicate  and  its  endocardium  smooth.  The  myocar- 
dium is  pale  and  flecked  with  yellow  opaque  areas.  The 
muscle  is  firm. 

Spleen. — Weighs  300  grams.  Color,  magenta-red.  Con- 
sistence soft.  Malpighian  bodies  are  readily  visible;  like- 
wise the  trabeculsB  and  vessels.  Its  upper  end  shows  a  large 
flabby  mass  covered  by  a  thin  layer  of  fibrin,  of  an  opaque 
yellow  color  and  surrounded  by  a  zone  in  which  small  hemor- 
rhages are  seen.  On  section  it  is  necrotic  and  bounded  by 
a  deep  red  zone,  and  extends  into  the  splenic  substance. 

Kidneys. — Show  evidences  of  subacute  nephritis,  and  con- 
tain several  anaemic  infarcts. 

Prostate,  urethra,  testicles,  intestines  and  other  tissues 
and  organs,  apparently  normal. 

Microscopic  Appearances:  Heart. — The  epicardial  tendinous 


patch  consists  of  a  loose  mass  of  soft  connective  tissue  cov- 
ered by  a  sort  of  cubical  endothelium,  which  in  some  places  is 
even  heaped  up  in  several  layers.  In  the  depths  of  the  patch 
are  curious  tubular  structures  lined  by  similar  cells,  possibly 
merely  crypt-like  downgrowths  of  the  covering  cells. 

Heart  Muscle. — This  shows  some  oedema,  but  otherwise  no 
especial  abnormility.  In  one  place,  however,  its  vessels  con- 
tain very  many  leucocytes. 

Kidney. — There  is  extensive  fatty  and  parenchymatous 
degeneration  of  the  tubular  epithelium.  That  of  the  glom- 
erular capsules  is  often  swollen  and  desquamated.  There  are 
frequently  leucocytes  in  the  capsules,  and  the  tubules  often 
contain  great  numbers  of  such  polynuclear  cells  in  addition 
to  the  coagulated  fluid  and  hyaline  casts  which  occur  in  some. 
Some  tubules  contain  considerable  numbers  .of  red  cor- 
puscles. There  are  no  proliferative  changes  in  the  kidney 
but  there  are  foci  of  lymphoid  cells  in  the  portion  near  the 
papillae. 

Lung. — There  is  coagulated  fluid  and  some  desquamated 
epithelium  in  the  alveoli.  The  capillaries  are  distended  and 
tortuous.  In  some  alveoli  there  are  plugs  of  fibrin  which 
are  overgrown  by  the  epithelium  and  are  undergoing  organi- 
zation. These  seem  to  occur  singly  and  perhaps  represent 
the  organization  of  exudate  in  single  alveoli. 

Spleen. — The  Malpighian  bodies  are  not  enlarged.  There 
is  no  increase  in  the  number  of  parenchymal  cells.  The 
infarcted  area  shows  complete  necrosis  of  the  tissue,  the 
architecture  of  which,  however,  remains.  The  area  is  sharply 
marked  out  by  a  zone  of  fibrin,  but  there  is  no  marked, 
inflammatory  reaction. 

Liver. — Shows  no  abnormality  beyond  excessive  amount  of" 
fat  in  the  epithelium.  The  blood  in  the  capillaries  shows - 
the  existence  of  a  leucocytosis. 

Urethral  mucosa  shows  no  inflammatory  reaction. 

Urinary  bladder  likewise  shows  no  sign  of  inflammation., 

Prostate  gland  and  epididymis  are  seemingly  normal. 

BaCTEKIOLOGICAL   KeSULTS    PoST-MOETEiT. 

At  the  autopsy,  plate  cultures  were  made  with  hydrocele- 
fluid  agar  from  the  heart's  blood,  the  vegetations  on  the 
mitral  valve,  the  splenic  infarct,  the  urinary  bladder,  the 
urethra  and  the  seminal  fluid  in  the  vesiculse  seminales. 
Coverslip  preparations  were  made  also  from  the  above  situa- 
tions, excepting  that  of  the  heart's  blood. 

The  plates  were  incubated  for  48  hours  in  the  thermostat 
at  36.5°  C,  and  complete  studies  made  of  the  various  organ- 
isms developing  thereon,  from  which  the  following  results 
were  obtained: 

Mic.  gonorrhoea;  from  the  heart's  blood  and  the  vegetations- 
on  the  mitral  valve. 

Streptococcus  pyogenes  from  the  kidney,  urinary  bladder,, 
and  urethra. 

Bacillus  coli  from  the  heart's  blood,  kidney  and  urinary 
bladder. 

Cultures  made  from  the  splenic  infarct  and  the  spermatid 
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fluid  remained  sterile,  as  did  an  uninoeulated  hydrocele-iiuid 
agar  plate,  showing  the  hydrocele  fluid  to  be  germ-free. 

Coverslip  preparations  made  from  the  vegetations  on  the 
mitral  valve  show  some  fibrin,  red-blood  corpuscles,  leuco- 
cjrtes,  and  numerous  micrococci.  These  latter  are  for  the 
most  part  found  lying  outside  of  the  polynuclear  leucocytes, 
and  are  grouped  in  pairs  and  clusters  most  frequently,  less 
often  singly  or  in  tetrads.  Considerable  variation  in  size 
exists,  some  cocci  being  tolerably  large,  whilst  others  are 
rather  small.  The  typical  coffee-bean  shape  is  only  met  with 
in  the  intracellular  forms.  The  number  of  cocci  lying  within 
polynuclear  leucocytes  varies  greatly,  some  cells  being 
crammed  full,  whilst  others  contain  from  four  to  eight  cocci. 
The  cocci  are  decolorized  when  stained  by  Gram's  method. 

Upon  none  of  the  other  coverslip  preparations  were  micro- 
organisms resembling  definite  cocci  to  be  found. 

The  proof  that  the  organism  isolated  from  the  blood  and 
vegetations  was  the  gonococcus,  rested  upon  the  following 
facts:  The  organism  grew  upon  hydrocele-fluid  agar  and 
in  hydrocele-fluid  bouillon,  or  upon  media  to  which  was 
added  human  blood.  It  failed  to  grow  upon  any  of  the  usual 
laboratory  media.  It  decolorized  by  Gram's  method  of  stain- 
ing, both  in  cultures  and  from  the  vegetative  growth.  In 
addition,  inociilation  of  a  guinea-pig  intraperitoneally  with 
1  cc.  of  a  48-hour  old  hydrocele-fluid  bouillon  culture  re- 
sulted in  the  death  of  the  animal  within  eight  days,  and,  as 
Wertheim  *  foimd  in  some  of  his  experiments,  there  existed 
only  the  smallest  evidences  of  a.  peritonitis,  and  cultures  and 
coverslips  were  both  negative. 

In  reporting  his  case  of  gonorrhceal  arthritis  with  isola- 
tion of  the  gonococcus  from  the  blood  (see  table),  linger 
suggested  that  in  order  to  cultivate  the  gonococcus  in  this 
■way  it  is  necessary,  as  in  isolating  the  typhoid  bacillus  and 
the  pneumoeoccus,  to  use  a  large  amount  of  blood  and  to 
dilute  the  blood  with  a  still  greater  quantity  of  medium.  A 
glance  at  the  accompanying  table  compiled  from  all  the  un- 
doubted cases  of  gonorrhceal  infection  which  we  have  been 
able  to  collect,  brings  out  the  following  points  regarding 
methods  of  blood-culture  employed : 

1.  In  almost  every  instance  a  small  amount  of  blood  was 
used. 

2.  A  very  slight  dilution  of  the  blood,  or  no  dilution  at 
all  was  made. 

3.  Dilution  with  even  a  small  quantity  of  plain  bouillon, 
probably  by  thinning  the  serum,  prevented  the  growth  of 
the  gonococcus. 

4.  In  the  fatal  cases,  as  well  as  in  those  which  recovered, 
practically  the  same  method  of  culture  was  employed. 

5.  In  the  fatal  cases  the  method  of  slight,  or  non-dilution, 
gave  positive  results  as  early  as  the  9th,  and  possibly  the 
11th,  day  before  death. 

6.  In  our  case  the  agar  plate  representing  the  least  dilu- 
tion, and  the  largest  amount  of  blood,  gave  the  greatest 
mimber  of  colonies,  about  100  for  each  cc.  of  blood. 

5  Wertheim  (E.),  Verhandlungen  der  deutsch.  Gesellsch.  f.  Gynak., 
IV.  Kongress,  1891,  p.  346. 


As  regards  the  large  quantity  of  blood  deemed  necessary 
for  success  in  blood-culture  work  in  typhoid  fever  and  lobar 
pneumonia,  Unger's  observations  thereon  are  correct.  On 
the  other  hand,  Prochaska  °  has  lately  reported  four  cases 
of  pneumoeoccus  septicaemia,  without  pulmonary  consolida- 
tion in  three,  wherein  he  cultivated  the  specific  organism 
from  such  small  quantities  of  blood  as  0.5  to  1  cc.  And  in 
connection  with  cultures  in  such  diseases,  the  rule  has  been 
to  liberally  dilute  the  given  quantity  of  blood  with  broth, 
etc.,  the  idea  being  that  by  this  means  the  bactericidal  in- 
fluence of  the  blood  would  be  counteracted,  thus  rendering 
more  certain  the  growth  of  any  organisms  present  in  few 
numbers,  or  any  in  an  enfeebled  state.  Whether  this  idea  is 
a  correct  one  is  open  to  question,  for  it  has  been  demon- 
strated by  Gwyn,'  and  Brion  and  Kayser"  that  the  so-called 
paracolon  bacillus  can  be  grown  by  smearing  the  surfaces  of 
agar  tubes  with  a  few  cubic  centimetres  of  freshly  drawn 
blood;  and  Dr.  Longcope  of  the  Pennsylvania  Hospital  in 
Philadelphia  informs  us  that  he  always  is  successful  in  culti- 
vating the  pneumoeoccus  from  the  heart's  blood  of  pneu- 
monia cases  at  autopsy,  by  simply  mixing  4  cc.  of  the  blood 
with  10  cc.  of  melted  agar  and  plating  the  same.  That  this 
idea  of  liberal  dilution  may  be  erroneous  will  also  be  noted 
presently  in  connection  with  the  culture  of  the  gonococcus. 

In  contrast  to  the  accepted  techniqiie  employed  in  making 
blood-cultures  in  typhoid  fever  and  pneumonia  we  wish  to 
emphasize  some  facts  brought  out  in  the  analysis  of  the 
cases  presented  in  Tables  I  and  II.  Firstly,  all  successful 
cultures  were  attained  where  the  blood  was  diluted  in  low 
degree,  but  in  our  case  where  the  dilution  was  great,  no 
growth  occurred.  Of  course,  in  the  first  four  of  our  at- 
tempts it  is  quite  possible  that  no  organisms  were  present  in 
the  blood  at  those  periods,  yet  in  our  last  attempt  it  will  be 
seen  that  failure  attended  high  dilution,  but  was  very  suc- 
cessful in  low  dilution.  Secondly,  in  cases  1,  2  and  3  cited 
in  Table  II,  and  case  3  in  Table  I,  it  will  be  seen  that  no 
dilution  whatever  seemed  necessary  to  bring  about  a  positive 
result,  as  the  blood  was  simply  spread  over  solidified  agar. 

It  now  becomes  apparent  that  for  the  successful  culture 
of  the  gonococcus  several  factors  must  be  taken  into  consid- 
eration. In  the  first  place,  on  account  of  the  very  parasitic 
nature  of  the  organism,  the  albuminous  food  (i.  e.  the  blood) 
must  be  present  in  abundance,  a  high  degree  of  dilution 
apparently  robs  the  bacteria  of  the  necessary  amount  and 
no  growth  results.  Secondly,  it  would  seem  preferable  that 
solid  media  be  employed  instead  of  fluid  in  effecting  the 
isolation,  because  in  case  4,  Table  I,  and  from  other  labora- 
tory observations  of  our  own  upon  this  point,  it  appears  that 
this  organism  thrives  better,  other  things  being  equal,  under 
conditions  of  fri^est  access  to  oxygen,  and  this  requirement  is 
much  better  met  in  the  thin  layer  of  medium  in  the  Petri 
dish  than  in  the  tube  of  bouillon  where  the  blood  soon  clots 
and  sinks  to  the  bottom  of  the  tube.     Thirdly,  the  time  in 


3  Deutsch.  med.  Woch.,  1003,  May  23,  p.  372. 

1  Johns  Hopkins  Hosp.  Bull.,  1S9S,  vol.  IX,  p.  54. 

5  Munch,  med.  Woch.,  1902,  April  15,  p.  611. 
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the  course  of  the  disease  during  which  one  might  expect  to 
obtain  positive  results.  This  is  indeed  a  doubtful  factor, 
but  recognizing  as  we  do  the  scarcity  of  available  data  by 
which  to  form  any  definite  opinion  upon  the  subject,  it 
seems  suggestive  in  the  light  of  the  data  in  our  list  of  cases 
that  in  the  endocardial  infections,  which  were  progressively 
going  on  to  a  fatal  termination,  the  gonococci  appeared  in 
blood  drawn,  upon  the  average,  five  days  before  death,  but  in 
one  ease  as  early  as  the  eleventh  day,  and  in  another,  our 
own,  as  late  as  one  day  before  the  exodus,  dependent  seem- 
ingly upon  the  time  of  disintegration  of  the  usual  large 
friable  vegetative  growth  by  the  blood  stream.  But  in  those 
infections  classed  in  Table  II  the  authors  were  successful 
in  isolating  the  gonococcus  during  the  height  of  the  inflam- 
matory processes. 


Conclusions. 

1.  To  cultivate  the  gonococcus  from  the  blood  during  life, 
it  is  neither  necessary  to  use  a  large  amount  of  blood,  nor  to 
greatly  dilute  the  blood,  nor  to  employ  any  specially  pre- 
pared medium. 

3.  It  is  more  advantageous  to  mix  the  blood  with  melted 
agar  and  plate  the  same,  than  to  use  fluid  media  where 
oxygen  supply  is  more  restricted. 

3.  That  the  time  selected  for  making  the  culture,  taken 
in  relationship  to  the  course  of  the  disease,  may  be  a  factor 
of  sufficient  importance  to  be  taken  into  consideration. 

4.  Compared  with  its  action  upon  the  typhoid  bacillus  and 
pneumococcus,  the  bactericidal  power  of  the  blood  seem- 
ingly has  little  effect  in  retarding  growth  of  the  gonococcus. 


TABLE  1.     BLOOD  CULTURE  IN  GONORRHCEAL  ENDOCARDITIS. 


Sex. 

Age. 

Illness. 

Heart 
lesion. 

Other  lesions- 

|2 

!i 

u  ^ 

Mi 

■a 
o 

Method  of  Culture. 

No.  of  Colonies. 

i 

a 
o 

1? 

s 

1.     Thayer  &  Blumer. 
Johns  Hopkins  Hospital 
Bulletin.  1896,  vli,  page  57 

Female. 

m 

18  wks. 

Mitral 
valves. 

Arthritis,  nephritis, 
ha?morrhagic  Infarcts 
of  spleen  and  lungs. 

9&4 

5  oc.  (?i 

1/3  blood,  2/3  melted  agar  plated. 

Very  numerous 

Death. 

2.    Thayer  &  Lazear. 

Journal  of  ExperimentaJ 
Medicine  1899,  vol.  iv,  p.  81 

Male. 

19 

7  mos. 

Tricuspid 
valves. 

Arthritis,  nephritis 
pericarditis. 

3 

1 
0 

2cc. 
2cc. 
2  CO. 

Mixed  with  4  cc.  melted  agar. 

Very  numerous. 

Death. 

3.    Byelogowoy. 

Bolnitche  Gazette, 
1899,  No.  4,  p.  137. 

Male. 

33 

2mos. 

Tricuspid 
and  aortic 

valves. 

Pyelitis,  ha?morrhagic 
infarcts  of  spleen  and 
kidneys. 

11(?) 

1  CO. 

Spread  on  3  plates  of  glycerine- 
hydro  cele-agar. 

20 

Death. 

4.    B.  J.  Wilson, 
N.  Y.  University 

Female. 

38 

5  wks. 

Aortic 
valves. 

Arthritis,  salpingitis, 
endometritis. 

8 

3cc. 
5.5CC. 

l-l^iij  cc.  blood,  6  cc.  melted  agar 

plated. 

1-2%  CO.  blood,  6  oc.  bouillon. 

8 

No  growth. 

Death. 

Bulletin  of  Medical 
Sciences,  July  1901. 

Male. 

29 

7  wks. 

Mitral 
and  aortic 
valves. 

Nephritis,  infarction  of 
lung  and  spleen. 

7 

2%  CO. 
2%  CO. 

l^s  cc.  blood,  6  cc.  melted  agar 
and  glucose-agar  plated. 
1^,^  cc.  blood,  6  cc.  bouillon. 

9 

No  growth. 

Death. 

6.    Harris  &  Johnson. 

Male. 

20 

11  wks. 

Mitral 
valves. 

Transient  arthritis, 
nephritis,  infarctions 
of  spleen  and  kidney. 

26 
23 

12  cc. 

13  CO. 

3  cc.  blood,  150  cc.  hydrocele 

bouillon. 

3  cc.  blood,  150  cc.  hydrocele 

bouillon. 

25  cc.  melted  agar  plated. 

25  cc.  melted  agar  plated. 

3-4  cc.  blood,  150  cc.  bouillon. 

3-4  cc.  blood,  150  cc.  milk. 

2-5  cc.  blood,  10  cc.  melted  agar. 

No  growth. 

Death. 

15 
7 
1 

13  oc. 

12  CO. 

J2.&  cc. 

12.5  cc. 

(3  plates) 

2400  in  each 

plate. 

(3  tubes) 

20  in  each  tube. 

3-4  cc.  blood,  hydrocele-agar  slant 

TABLE  II.  BLOOD  CULTURE  IN  OTHER  GONORRHCEAL  INFECTIONS. 


Sex. 

Age. 

Lesions. 

<    I 

Method  of  Culture. 

°  o 

Result. 

1.    Ahmann. 

Archiv.  riir  Dermat.  und  Syphilis,  1896, 
Bd.  xxxix,  p.  323. 

Male. 

32 

Polyarthritis,  myositis, 
teno- vaginitis. 

Ice. 

Spread  on  4  ascitic-agar  plates. 

30. 

Not  stated. 

2.    Colombini. 

Centralbl't  fur  Bakteriologie,  1898,  Abt. 
I.  page  955. 

Male. 

28 

Epididymitis  (aboess*,  in- 
guinal bubo,  parotitis. 

Ice. 

Spread  on  plates  of  ascitic  and 
urine-agar. 

Not  stated. 

Not  stated. 

3.    Panichi.    La  Settimana. 

Male. 

31 

Polyarthritis. 

2cc. 

Spread  on  glycerine-agar  plates. 

Numerous. 

Recovery. 

Medica,   August,  1899.    No.  34. 

Male. 

32 

Polyarthritis. 

2  cc. 

Spread  on  glycerine-agar  plates. 

Numerous. 

Recovery. 

4.    Unger. 

Deutsch.  med.  W ochenschrif t,  1901, 

No.  51.  p.  894. 

Male. 

18 

Polyarthritis. 

10  cc. 

5  cc.  blood,  30  cc.  ascitic  fluid 
bouillon,  1:2. 

Not  stated. 

Recovery. 
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A  CASE  OF  TABETIC  VERTEBRAL  OSTEOARTHROPATHY,  WITH  RADIOGRAPH. 

By  W.  B.  Cornell. 


■  The  patient,  H.  Gr.,  general  medical  number  C  83,763, 
presented  himself  June  2,  1902,  in  the  neurological  clinic  of 
Dr.  H.  M.  Thomas,  who  has  kindly  asked  me  to  report  the 
case.  An  examination  was  first  made  in  the  dispensary  and 
afterward  finished  in  the  wards  of  Johns  Hopkins  Hospital. 
A  summary  of  the  dispensary  and  hospital  histories  is  here 
given. 

H.  G.,  ffit.  55.  Male;  white;  a  native  of  Virginia;  peddler. 
Complaint,  locomotor  ataxia.  Family  and  personal  history 
is  unimportant  except  for  an  initial  syphilitic  lesion 
when  the  patient  was  22  years  old,  for  which  he  received 
treatment  from  a  druggist.  No  secondary  symptoms  are 
remembered.  The  first  symptoms  of  tabes  came  on  at  47. 
After  a  severe  attack  of  diarrhoea  he  felt  a  sensation  of 
constriction  about  the  thighs,  and  shortly  afterward  around 
the  waist.  Shooting  pains  soon  followed  which  were  worse 
on  exposure  to  the  weather.  During  the  first  year  of  his 
disease  he  had  difficulty  in  starting  the  flow  of  urine;  this 
was  followed  by  incontinence  of  urine,  and  occasional  incon- 
tinence of  faeces.  While  the  ataxia  was  developing  there 
was  a  period  of  marked  increase  of  venereal  appetite  which 
■was  gradually  supplanted  by  a  loss  of  sexvial  power,  desire 
leing  retained  but  the  power  of  erection  being  lost.  Occa- 
sionally there  was  incontinence  of  semen.  In  two  years  his 
ataxia  had  reached  the  extreme  grade  shown  by  present 
state.  Five  years  ago  his  attention  was  first  called  to  a 
lump  in  his  back.  There  had  been  no  trauma  and  the 
lump  seemed  to  have  appeared  suddenly.  Since  then  its 
size  has  slowly  and  gradually  increased.  There  has  never 
been  any  pain  in  this  mass.  His  hips  have  at  times  become- 
painlessly  dislocated,  especially  on  going  up  stairs.  Blisters 
have  developed  under  the  toenails,  causing  the  nail  to  break 
off  half  way  to  the  base.  His  finger  nails  are  also  brittle. 
His  left  great  toe  was  amputated  for  a  slight  wound  which 
refused  to  heal.  The  lightning  pains  still  persist.  He  walks 
Tvith  difficulty  on  crutches. 

On  examination  the  patient  is  bright  and  intelligent.  He 
is  of  small  stature  and  poorly  nourished  and  has  lost  weight. 
His  pupils  are  unequal,  left  is  slightly  dilated,  while  the  right 
is  contracted  (spinal  myosis).  Both  react  slowly  to  light, 
but  actively  to  accommodation.  Vision  is  good  in  the  left 
eye,  fair  in  the  right.  There  is  extreme  incoordination  of 
legs  and  a  definite  ataxia  also  in  the  arms.  Jerky,  chorei- 
form movements  occur  in  the  muscles  of  head,  arms  and 
hands. 

Masseteric  reflex  is  present;  triceps  reflex  also  present  but 
diminished.     No  pain  on  pressure  over  the  ulnar  nerve  at 

elbow  (Biernacki's  sign).  Wrist,  epigastric,  cremasteric, 
patellar,  and  plantar  reflexes  are  entirely  absent. 

There  were  most  marked  alterations  in  cutaneous  sensa- 
tion.    The  head,  neck,  and  areas  running  down  the  shoulders 


and  outer  side  of  the  arms  to  elbow  were  the  least  affected. 
The  rest  of  the  arms,  body  and  legs  showed  either  entire 
anEEsthesia  to  pain,  temperature  and  touch  or  some  parges- 
thesia.  Anaesthesia  to  touch  was  most  widespread;  to  cold 
almost  as  much.  Pain  and  heat  in  general  occupied  the 
same  areas,  but  heat  sensation  was  not  so  much  involved  as 
pain.  The  soles  and  dorsum  of  the  feet  showed  delayed 
transmission  of  pain,  fully  five  seconds  being  required  before 
the  point  of  a  pin  was  perceived  to  be  sharp.  It  was  not 
felt  first  to  the  touch.  Various  paraesthesise  were  noted.  A 
prick  on  one  knee  would  be  referred  to  the  other  knee.  On 
drawing  a  pin-point  over  the  back,  a  sensation  of  cold  was 
produced.  A  pin  prick  on  the  foot  felt  like  something  burn- 
ing to  the  patient.  A  very  hot  test  tube  was  felt  as  "  sharp  " 
over  the  legs  and  body;  not  until  the  neck  region  was 
reached  did  the  patient  say  "  hot."  A  sensation  of  touch 
was  felt  occasionally  for  some  seconds  after  the  object  had 
been  withdrawn.  Muscle  sense  in  arms  was  markedly  af- 
fected; in  legs  entirely  absent.  There  was  complete  astere- 
ognosis  in  the  hands. 

There  are  numerous  scars  on  elbows,  arms,  body  and  soles 
of  feet.  The  latter  probably  representing  healed  small 
ulcers,  the  former  ulcers  of  traumatic  origin. 

In  the  right  lumbar  region  of  the  back  is  a  large  tumor 
mass,  which  appears  to  be  connected  with  a  scoliosis  to  the 
right  and  a  kyphosis  of  the  spine  at  this  point.  On  palpa- 
tion of  this  lump  with  the  patient  lying  on  his  stomach  a 
superficial  fluctuation  is  perceived  which  also  extends  upward 
as  a  band  5  cm.  wide  on  the  right  of  the  spinal  column  to 
a  point  midway  of  the  scapula.  On  deep  palpation  bony 
hardness  is  felt  and  some  small,  loose  bodies  which  slip 
under  the  fingers.  Deep  crepitus  and  abnormal  motility  at 
the  lumbo-sacral  joint  are  obtained  on  rotating  the  spine  on 
the  sacrum.  There  is  a  compensatory  dorsal  scoliosis  to 
the  left;  the  pelvis  is  tilted  upward  in  front  and  rotated 
forward  on  the  right.  The  right  iliac  crest  is  distinctly 
higher  than  the  left.  The  abdominal  walls  are  loose  and 
flabby.  There  is  a  marked  increase  of  lateral  motion  of  the 
body  to  the  left;  to  the  right  motion  is  restricted  apparently 
by  the  bodies  of  the  lumbar  vertebrae  impinging  on  the  iliac 
crest.     No  other  joints  show  any  trophic  alteration. 

Dr.  W.  S.  Baer,  who  has  loaned  the  skiagraph  plate,  has 
also  been  kind  enough  to  append  a  description  of  the  condi- 
tion as  elucidated  by  the  X-ray. 

"  The  pathological  picture  presented  by  the  radiograph 
shows  a  marked  scoliosis  of  the  spine  with  a  rotatory  lateral 
curvature.  The  vertebra  affected  include  those  between 
the  XI  dorsal  and  the  sacrum.  There  seems  to  be  a  de- 
struction of  bony  tissue  along  the  left  side  of  each  vertebra 
from  the  XII  dorsal  to  the  IV  lumbar.  The  intervertebral 
cartilages  seem  to  have  been  destroyed,  especially  between 
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the  last  vertebra  and  the  sacrum  where  the  sacro-vertebral 
space  is  four  times  its  normal  size.  Along  the  transverse 
processes  of  the  left  side  from  the  I  lumbar  to  and  includ- 
ing the  sacro-iliac  articvilation,  are  large  masses  of  exostoses. 
The  radiograph  also  shows  the  outline  of  an  abscess  cavity 
running  up  on  the  right  side  along  the  spinal  column  from 
the  lower  margin  of  the  III  dorsal.  There  is  another 
abscess  to  the  left  of  the  lumbar  vertebrte  outside  of  the 
sacro-iliac  joint;  the  pelvis  seems  normal.'"' 

The  condition  thus  described  will  be  seen  quite  analogous 
to  that  shown  by  other  joints  of  the  body  in  association  with 
tabes.  The  rarity  of  tabetic  spinal  osteo-artliropathies  will 
be  appreciated  on  running  through  the  literature  on  the 
subject.  Charcot,  in  his  original  descriptions,  mentioned 
not  a  case.  Eotter,'  in  his  classical  monograph,  describes 
112  tabetic  joints,  none  occurring  in  the  spine.  The  same 
is  true  of  Flatow's  149  Charcot's  joints,  and  Weizsacker's 
100.  Kredel  in  a  series  of  132  cases  of  tabes,  Bramwell  in 
155,  Riley  in  61,  Bonar  in  286,  and  Matschutkowski  in 
1662,  do  not  mention  any  arthropathy  of  the  spine. 
Kroenig,'  however,  called  particular  attention  to  this 
condition  in  1888  when  he  reported  three  cases,  one  of 
which  was  first  published  in  1884.  After  this,  other  cases 
were  published  and  in  1900  Jean  Abadie,'  after  a  careful 
search,  was  able  to  collect  14  cases  from  the  literature  and 
from  material  at  hand.  None  of  these  cases  occurred  in 
America,  nor  have  I  been  able  to  find  any  since  reported 
from  American  clinics.  Three  of  the  cases  collected  by 
Abadie  (two  being  those  of  Pitres  and  Vaillard,*  and  the 
third  his  own)  were  complete  with  clinical  and  post-mortem 
observations.  A  fourth  consisted  only  of  a  museum  speci- 
men of  six  vertebrfe  from  a  tabetic,  and  unaccompanied  by 
clinical  details.  The  remaining  10  presented  clinical  obser- 
vations more  or  less  complete,  one  of  which  is  only  a  draw- 
ing of  the  back  of  a  tabetic  woman. 

The  following  is  an  analysis  of  the  cases  collected  by 
Abadie,  and  our  present  one,  making  15  in  all : 

Syphilis  was  present  in  5  (38  per  cent),  absent  in  6,  prob- 
able in  3. 


'J.  Rotter:  Die  Arthropatbien  bei  Tabikern,  Arcbiv.  f.  klin. 
Chirurgie,  1887,  Bd.  30. 

'G.  Kroenig :  Wirbelerkrankungen  bei  Tabikern,  Zeit.  f.  klin.  Med., 
1888,  p.  51  a. 

'J.  Abadie:     Nouv.   leonograpb.  de  la  Salpetriere,  T.  XIII,  IHOO. 

•Pitres  et  Vaillard  :  Bull,  de  la  Soc.  de  Biologie  de  Paris,  Nov.  1885, 
<cit  Abadie). 


Sex. — 10  were  niples,  4  females.  Comparing  this  with  the 
much  greater  frequency  of  tabes  in  the  male  (91  per  cent 
Bramwell  °)  it  would  seem  from  these  cases  that  vertebral 
arthropathies  are  more  common  in  women. 

Age. — At  observation  10  (78  per  cent)  were  between  50-60, 
35  the  youngest,  66  the  oldest.  Age  of  onset  of  tabes  in  9 
(70  per  cent)  was  between  35-45;  23  and  45  were  the  ex- 
tremes. Age  at  onset  of  spinal  arthropathy  in  11  (84  per 
cent)  was  between  45-55,  of  these  8  (61  per  cent)  were 
between  50-55.  Seven  years  was  the  earliest,  22  the  latest, 
for  the  spinal  arthropathy  to  develop  after  the  onset  of 
tabes.  In  no  case  did  it  develop  at  the  onset  even  if  another 
arthropathy  was  the  initial  tabetic  symptom.  Thus  the 
conclusion  is  justified  that  the  vertebral  column  resists  at- 
tack the  longest,  and  if  affected  at  all  it  is  commonly  so  at 
50,  or  13  years  after  the  onset  of  tabes. 

Ataxia  in  7  was  of  extreme  grade;  in  5  moderate;  in  1 
very  slight. 

Other  arthropathies  occurred  in  8  (61  per  cent);  in  5  the 
spine  alone  was  affected. 

Trauma  was  the  apparent  immediate  cause  of  fracture  of 
the  vertebraj  or  other  deformity  in  5  (38  per  cent).  In  7 
there  was  no  exciting  cause.  In  one  case  there  was  a 
spontaneous  fracture,  the  patient  feeling  a  crackling  sensa- 
tion in  the  spinal  column  and  thereafter  first  noticed  his 
deformity. 

Curvature. — Scoliosis  was  the  most  frequent.  Of  this  the 
dorso-lumbar  variety  occurred  7  times,  cervico-dorsal  4, 
dorsal  3,  lumbo-sacral  1,  multiple  scolioses  1.  Kyphosis  was 
the  next  in  frequency;  in  the  dorsal  region  3,  in  dorso- 
lumbar  3,  in  cervico-dorsal  3.  Lordosis  occurred  in  dorso- 
lumbar  region  2,  inferior  dorsal  1.  A  knuckle  was  present 
in  5  cases;  most  frequently  the  V  lumbar  was  involved. 
The  pathology  seems  quite  analogous  to  that  which  has  been 
described  in  relation  to  tabetic  arthropathies  in  general. 
The  hypertrophic  variety,  with  the  formation  of  osteophytes, 
exostoses,  and  occasionally  anchyloses  is  most  frequent. 
This  is  the  picture  in  the  main  given  by  the  radiograph  in 
our  case,  with  the  addition  of  a  periarthropathic  involve- 
ment of  the  soft  parts. 

Finally,  I  desire  to  thank  Dr.  Thomas  for  kind  help  and 
the  opportunity  of  publishing  this  case;  and  also  Dr.  Baer 
and  Mr.  Bassett  for  the  photographic  plates. 


•Byrom  Bramwell:     Brain,  Spring,  1902. 
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PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

Monday,  March  3,  1902. 

The  meeting  was  called  to  order  by  the  President,  Dr. 
Osier. 
Exhibition  of  Medical  Cases.    Dr.  McCrae. 

This  case  is  one  of  an  interesting  type  of  anaemia.  The 
patient  is  a  farmer  aged  39  years,  who  complains  of  short- 
ness of  breath  and  stomach  trouble.    His  previous  and  fam- 


ily history  is  negative.  The  present  illness  dates  back 
about  one  year  when  he  had  what  he  thinks  was  an  attack 
of  typhoid  fever.  After  that  he  was  troubled  with  nausea 
and  vomiting  on  arising  in  the  morning  and  had  to  give 
up  his  work.  He  noticed  some  time  ago  that  he  stumbled 
in  walking,  but  he  attributed  this  to  his  weakness. 

On  examination  he  shows  some  pallor  but  is  well  nour- 
ished. He  is  exceedingly  weak  and  short  of  breath  on  any 
exertion,  fainting  if  it  is  carried  very  far.     In  the  mouth 
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there  is  slight  pyorrhoea.  The  thorax  and  abdomen  are 
negative.  The  specific  gravity  of  the  urine  is  low  and  there 
is  a  considerable  quantity  of  albumen  with  a  number  of 
casts.  The  hemoglobin  is  27  per  cent,  red  cells  1,400,000, 
a  color  index  of  about  one,  and  leucocytes  about  7000.  The 
differential  count  shows  a  percentage  of  polynuclears  of 
88  per  cent,  small  mononuclears  8  per  cent,  large  mono- 
nuclears 2  per  cent,  and  2  per  cent  of  eosinophiles.  The 
red  cells  show  very  little  change,  perhaps  some  deformity, 
and  only  one  nucleated  red  cell,  a  normoblast,  was  found. 

The  condition  suggests  a  primary  anaemia,  but  the  fact 
that  he  has  such  a  large  amount  of  albumen  in  the  urine, 
suggests  the  possibility  of  an  anaemia  due  to  chronic 
nephritis.  The  result  of  an  examination  of  our  cases  of 
pernicious  anaemia  has  shown  not  a  case  with  more  than 
a  mere  trace  of  albumen  in  the  urine.  This  suggests  that 
if  this  case  be  a  primary  anaemia  there  must  be  something 
in  addition.  It  seems  most  likely  that  there  is  a  chronic 
nephritis  with  an  anaemia  of  so-called  primary  nature  and 
not  secondary  to  renal  disease.  '  The  coincidence  of  these 
two  conditions  has  not  been  common  in  our  cases. 

Exhibition  of  Surgical  Cases.    Dr.  Tinker. 

(a)  Compound  Ontward  Dislocation  of  Elbow,  with  Excision. 

The  first  case  about  which  I  wish  to  speak  I  shall  be  unable 
to  show  to-night,  because  he  is  now  an  inmate  of  an  insane 
asylum.  I  saw  the  patient  last  summer  after  a  severe  injury 
of  his  elbow,  which  was  very  much  swollen.  The  doctor  in 
charge  of  him  thought  he  had  reduced  a  fracture  and  put 
the  arm  up  in  a  plaster  cast  for  11  days.  On  taking  it  out, 
however,  he  found  a  great  deal  of  deformity  and  I  was  called 
to  wire  the  fracture.  The  condition  of  the  elbow  at  this  time 
was  as  follows:  The  inner  condyle  of  the  humerus  was 
sticking  out  through  the  skin  on  the  inside  of  the  arm,  the 
break  being  about  3  cm.  long,  the  olecranon  process  projected 
farther  back  than  normal,  the  radius  could  be  felt  on  the 
outside  of  the  arm  and  by  rotating  it  the  position  of  the 
head  of  the  radius  could  be  made  out.  The  triceps  tendon 
was  also  more  prominent  than  usual.  From  the  signs  it  was 
evident  that  there  had  been  a  partial  dislocation  outwards. 
The  arm  had  been  out  of  position  for  11  days,  practically  all 
of  the  ligaments  about  the  joint  had  been  torn,  and  so,  when 
I  attempted  to  reduce  the  dislocation,  it  was  easy  to  restore 
the  bones  to  the  proper  position,  but  they  would  not  remain 
there.  It  was  evident  therefore  that  the  man  would  have  a 
joint  of  very  little  use  to  him  without  operation. 

The  opening  over  the  inner  side  of  the  joint  was  enlarged, 
and  after  a  resection  had  been  done  the  arm  was  put  up  in  a 
plaster  which  the  patient  kept  on  for  5  or  6  days  and  then 
deciding  that  he  did  not  like  it  he  rubbed  the  cast  on  an  iron 
bedstead  and  tore  the  bandages  off.  He  infected  the  wound 
but  fortunately  not  so  badly  as  to  cause  serious  trouble. 

Partial  outward  dislocations  of  the  elbow  are  extremely 
rare,  an  unusual  form  and  degree  of  violence  being  necessary 
to  produce  this  injury.  It  was  the  first  case  of  outward  dis- 
location of  the  elbow  that  I  had  ever  seen,  and  on  looking 


up  the  subject  after  getting  home  I  found  according  to 
Stimson  that  only  5  cases  of  this  kind  had  been  reported. 
On  going  over  the  literature  a  little  more  carefully,  however, 
I  find  that  perhaps  a  dozen  cases  have  been  reported.  A 
series  of  experiments  upon  the  cadaver  by  Nicolodoni  have 
shown  that  by  partially  flexing  the  arm,  then  pronating  the 
forearm  and  using  force  on  the  hand  it  is  possible  to  cause 
a  dislocation  either  outwards  or  inwards.  As  to  the  treat- 
ment, 6  cases  of  this  kind  have  been  reported  by  Hueter, 
who  formd  it  necessary  in  all  to  do  a  resection  because  the 
ligaments  are  of  necessity  torn  away. 

(b)  Fractnre  of  Base  of  Skull;  Haematoniyelia ;  Compound 
Comminuted  Fracture  of  Lower  Jaw,  with  Wiring  and 
Recorery. 

Asthenic  Bulbar  Paralysis  or  Myasthenia  Gravis.   Dr.  Thomas. 

This  patient  has  been  in  the  ward  since  the  8th  of  Feb- 
ruary in  Dr.  Osier's  service.  He  is  39  years  of  age  and  gives 
an  excellent  family  history  with  nothing  particular  in  his 
personal  history.  He  was  well  up  to  the  first  of  February 
of  this  year,  when  he  noticed  difficulty  in  swallowing;  that 
is,  after  he  had  passed  the  food  back  to  the  pharynx  he  had 
to  make  a  great  effort  to  swallow  it.  The  next  day  he  felt  a 
stiffness  in  the  neck  and  on  the  day  following  he  noticed  that 
the  tongue  was  affected.  On  the  5th  he  had  difficulty  in 
speaking. 

On  admission  he  complained  particularly  of  the  difficulty 
in  eating  and  speaking.  The  food  had  a  tendency  to  collect 
between  the  cheek  and  the  teeth,  and  there  was  difficulty  in 
getting  it  back  into  the  pharynx  on  account  of  the  condition 
of  the  tongue,  and  when  he  got  it  there  it  was  difficult  tc 
swallow  it.  He  complained  of  very  little  difficulty  with  the 
muscles  of  the  limbs.  He  had  noticed  that  the  right  eyelid 
began  to  droop.  Examination  showed  him  to  be  apparently 
a  healthy  man.  There  was  nothing  abnormal  in  the  fundus 
of  the  eyes.  A  slight  ptosis  is  evident  and  he  sometimes 
sees  double  upon  looking  at  a  distance.  In  eating  or  speak- 
ing he  does  well  at  first  and  gradually  fails.  He  can  some- 
times count  up  to  twenty  or  more  before  tiring  out,  but  to- 
night he  cannot.  His  condition  varies  from  day  to  day,  but 
he  is  always  better  in  the  morning  than  in  the  evening. 

The  muscles  most  easily  tired  are  the  masseters,  and  to- 
night he  has  very  little  power  in  these.  At  any  time  these 
muscles  soon  tire  oiit  so  that  after  a  few  repeated  movements 
you  can  allow  him  to  bite  down  upon  your  finger  as  hard  as 
he  can  without  danger  of  being  hurt. 

He  can  raise  his  arm  above  his  head  perhaps  five  or  six 
times  but  then  fails  to  do  so.  On  electrical  stimulation  the 
muscles  at  first  act  well,  but  with  the  Faradie  current  the 
reaction  soon  becomes  less  and  less  marked.  He  has  not 
had  any  attacks  in  which  there  was  difficulty  in  breathing. 

The  condition  is  a  very  typical  example  of  a  very  rare 
disease. 

The  picture  is  one  of  bulbar  paralysis,  and  such  patients 
were  formerly  so  classed.  Some  of  these  cases  in  which  the 
symptoms  improved  have  been  reported  as  recovering  from 
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bulbar  paralysis,  while  other  cases  which  died  and  in  which 
no  anatomical  lesions  were  found,  have  been  recorded  as  cases 
of  bulbar  paralysis  without  anatomical  lesions.  It  was  soon 
found,  however,  that  this  class  of  cases  had  peculiar  symp- 
toms and  the  condition  came  to  be  kno^\Ti  as  asthenic  bulbar 
paralysis,  myasthenia  gravis,  and  by  many  other  names. 

The  disease  runs  a  very  varied  course,  and  as  the  patient 
has  days  in  which  he  is  better  he  may  have  years  in  which 
he  seems  perfectly  well;  but  usually,  unfortunately,  there 
are  relapses. 

The  passage  of  a  stomach  tube  to  feed  such  patients  has 
sometimes  brought  on  the  difficulty  in  breathing  and  death. 
or  too  long  muscular  effort  may  bring  it  on,  and  I  am  conse- 
quently not  willing  to  test  him  too  far. 

We  have  had  another  case  in  the  neurological  dispensary. 
a  voung  woman  of  2-t,  with  very  good  personal  and  family 
hi.story,  who  was  seen  in  1894  and  then  lost  sight  of. 

She  first  had  difficulty  in  reading  and  then  in  swallowing, 
and  when  seen  showed  almost  the  same  condition  that  you 
have  seen  in  this  patient. 

I  should  like  to  call  your  attention  to  two  cases  of  this 
disease,  one  reported  by  Weigert  which  showed  a  metastasis 
in  the  muscle  from  a  tumor  of  the  thymus  gland;  the  other 
a  ease  reported  by  Goldflam  in  the  current  JSTeurologishe 
Centralb.  (1902,  Xo.  3),  which  had  been  watched  for  over 
ten  years.  Two  years  before  death  on  excising  a  piece  of 
muscle  he  found  a  curious  condition,  looking  like  a  metas- 
tasis, from  something  he  did  not  know  what.  He  lost  sight 
of  the  patient  until  she  died  at  another  hospital  from  lung 
trouble  which  proved  to  be  a  tumor  with  metastasis  in  the 
muscles. 

Dr.  Oslee. — I  should  think,  if  the  case  warrants,  it  woidd 
be  a  simple  thing  to  give  the  muscles  complete  rest  and 
feed  him  by  artificial  fistula  through  the  stomach  instead 
of  using  the  stomach  tube. 

Dr.  Thomas. — Oppenheimer  thinks  the  tube  should  be 
avoided  as  he  had  a  death  from  the  excitation  which  it 
produced. 

Exhibition  of  Patient.     Dr.  Spkatt. 

I  have  been  requested  to  show  this  case,  as  Dr.  Mitchell, 
who  was  to  present  it  before  the  Society,  is  out  of  the  city. 

This  little  girl,  aged  5,  was  admitted  to  the  Hospital  with 
the  following  history: 

Family  and  past  history  unimportant. 

The  patient  had  had  frequent  micturition  for  about  two 
weeks.  About  five  days  before  admission  she  had  complained 
of  great  burning  during  the  act.  This  continued  about  two 
days  when  urinary  disturbance  became  less  marked. 

About  twenty-five  hours  before  admission  she  began  to 
•complain  of  abdominal  pain.  This  was  late  in  the  after- 
noon. During  the  night  her  pain  became  more  severe  and 
somewhat  localized  about  the  umbilicus.  Next  morning  she 
was  nauseated  and  vomited  three  times.  About  the  same 
time  her  bowels  moved  as  a  result  of  cathartics.  Her  ab- 
domen was  very  tender  and  pain  continued  during  the  day. 


On  admission  the  following  points  were  noted:  She  was 
a  rather  poorly  nourished  child,  very  pale,  face  had  a  pinched 
expression.  Pulse  125,  rather  low  tension;  temperature 
102°;  leucocytes  25,000. 

She  was  lying  on  her  right  side  with  thighs  flexed  on 
abdomen,  and  extension  of  the  limbs  caused  moderate  pain. 

Eespiratory  movements  were  very  much  restricted,  espe- 
cially in  lower  half  of  abdomen. 

There  was  no  distention  aud  her  abdomen  was  everywhere 
tympanitic. 

On  palpation  there  was  general  tenderness  wliich  was 
most  marked  in  right  lower  quadrant  and  in  left  flank. 
Abdominal  muscles  were  rigid.  This  appeared  to  be  volun- 
tary and  not  a  true  muscle  spasm. 

Patient  pointed  to  her  umbilicus  as  the  seat  of  pain.  The 
child  did  not  appear  as  ill  as  the  symptoms  indicated. 

From  the  vulva  there  was  a  thick  creamy  discharge  which 
came  from  the  vagina.  There  was  no  redness  about  the 
urethral  orifice  aud  no  evidence  of  enlargement  of  Bartho- 
lin's glands. 

Cover  slips  showed  intracellular  diplococci  which  decol- 
orized by  Gram. 

A  diagnosis  of  general  gonorrhooal  peritonitis  was  made 
and  the  patient  was  pirepared  for  operation. 

On  opening  the  peritoneal  cavity  through  a  median  inci- 
sion, a  small  quantity  of  thick  yellow  fluid  was  met  with. 
Peritoneum  was  reddened,  its  luster  was  slightly  dulled  and 
numerous  small  subperitoneal  hemorrhages  were  visible. 

Appendix  was  explored  and  found  to  be  normal.  Doug- 
lass fossa  contained  about  3  cc.  of  thick  yellow  pus. 

Both  Fallopian  tubes  were  swollen,  edematous,  blood  ves- 
sels injected  and  pus  was  oozing  from  their  fimbriated 
extremities. 

Cultures  and  cover  slips  from  tubes  and  cover  slips  from 
pus  in  peritoneal  cavity  showed  gonococci. 

Both  tubes  were  excised,  the  peritoneal  cavity  was  wiped 
out  with  moist  gauze  and  the  abdominal  wound  closed  with- 
out drainage. 

She  had  considerable  nausea  following  the  operation  which 
was  very  much  relieved  by  frequently  washing  stomach  out. 

Her  wound  was  dressed  on  the  tenth  day  and  found  healed 
per  primam. 

The  peritoneum  was  not  washed  out,  simply  wiped  out. 

She  is  now  very  comfortable  and  so  far  has  had  no 
complications. 

Discussion. 

Dr.  Osler. — How  many  cases  have  you  had  on  the  gynae- 
cological side.  Dr.  Hunner  ? 

Dr.  Hunner. — There  have  been  10  cases  in  the  Hospital 
on  both  sides.  I  have  collected  31  cases  in  the  literature, 
17  of  which  have  been  operated  upon,  13  recovering  and  4 
dying. 

Of  the  14  not  operated  upon  8  recovered  and  6  died. 
A  close  review  of  these  cases  shows  the  fact  that  of  the  6 
that  died  perhaps  none  would  have  been  saved  by  any  form 
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of  treatment.  Most  of  them  came  into  the  hospital  in  a 
moribund  condition. 

So  one  is  struck  by  the  fact,  as  we  know  by  the  observa- 
tion here,  that  there  is  a  difference  between  gonorrhoea! 
peritonitis  and  peritonitis  of  other  forms;  that  is  with  re- 
gard to  the  gravity.  The  patient  is  usually  very  ill  for  a  few 
days,  but  suddenly  this  clears  up  and  she  recovers.  Of 
course  the  important  thing  in  these  cases  is  the  diagnosis, 
and  we  will  undoubtedly  continue  to  operate  on  these  cases 
because  we  cannot  always  be  sure  of  the  diagnosis.  In  this 
case  the  diagnosis  was  made  of  a  general  peritonitis  due 
to  gonorrhoea,  although  the  doctor's  account  of  the  case 
showed  almost  a  typical  picture  of  appendicitis.  By  those 
familiar  with  the  gonorrhoeal  diseases,  however,  a  diagnosis 
should  be  made  almost  absolutely  in  every  case  and  of  course 
the  question  then  as  to  treatment  is  always  to  be  considered, 
and  I  think  if  one  is  certain  of  the  diagnosis  that  these  cases 
should  not  be  operated  upon.  If  the  abdomen  is  opened 
on  the  question  of  diagnosis  the  treatment  should  be  similar 
to  that  given  here.  I  was  very  much  pleased  to  note  that 
Dr.  Mitchell  did  not  attempt  to  clean  the  peritoneum,  but 
merely  wiped  those  intestines  in  view.  Nothing  could  be 
gained  by  handling  them  or  by  washing  oilt  the  cavity.  The 
deposit  cannot  really  be  wiped  off  or  washed  away,  and 
handling  the  intestines  increases  the  danger  of  obstruction. 
If  we  continue  to  operate  in  these  cases  we  must  leave  the 
intestines  alone  as  far  as  possible. 

De.  Oslee. — I  should  think  it  would  be  difScult  to  refrain 
from  asking  to  have  the  patient  operated  upon,  judging  from 
the  condition  of  the  two  cases  admitted  to  my  wards. 

Those  patients,  the  first  ones  operated  upon  here,  were 
seriously  ill,  there  was  no  question  about  peritonitis  and 
I  think  there  was  no  question  about  the  advisability  of 
operating. 

Exhibition  of  Surg'ical  Cases.    A  Ninth  Case  of  Oasserian  Gang- 
lion Extirpation.    Db.  Gushing. 

Since  the  introduction  three  years  ago  in  Dr.  Halsted's 
service  of  a  method  of  extirpation  of  the  Ganglion  semi- 
lunare  by  what  has  become  known  as  the  infra-arterial 
method  a  considerable  number  of  cases  of  severe  trigeminal 
neuralgia  have  been  operated  upon  by  Drs.  Finney,  Mitchell 
and  myself.  The  operative  procedure  makes  use  of  the  ad- 
vantages of  the  direct  temporal  method  of  approach  to  the 
gangBon,  thus  avoiding  the  tedious  formation  of  a  Wagner 
flap  and  the  danger  of  injuring  the  meningeal  artery  which 
are  characteristic  of  the  high  Hartley-Krause  operation. 
This  low  operation  is  one  which  to-day  is  employed  in  most 
foreign  clinics  and  the  method  of  procedure  differs  but 
slightly  in  the  hands  of  difEerent  operators.  Some  consider 
it  advisable,  however,  to  ligate  and  divide  the  meningeal 
artery  even  under  these  circumstances.  Thus,  Lexer  from 
von  Bergmann's  clinic  has  recently  reported  15  cases  in 
which  he  has  done  the  low  operation  and  ligated  the  artery. 
His  procedure  otherwise  differs  in  no  great  respect  from  that 
which  we  have  practiced.    In  no  instance  in  our  series  have 


we  failed  to  expose  and  to  remove  the  ganglion  in  its  entirety 
without  injury  to  the  middle  meningeal.  To  ligate  this 
artery  or  not  as  it  is  exposed  in  the  wound  becomes  a  mere 
detail. 

The  majority  of  these  cases  have  been  ones  which  illus- 
trated the  most  extreme  form  of  trigeminal  neuralgia — - 
the  neuralgia  qvunti  major  of  Henry  Head — that  form  of 
neuralgia  which  unrelieved  usually  leads  in  time  to  suicide. 
If  the  primary  object  of  the  physician  is  to  relieve  suffering, 
certainly  in  eases  of  this  kind  pain  in  its  most  aggravated 
form  can  be  abruptly  done  away  with.  The  abruptness  and 
completeness  of  the  relief  in  many  cases  make  it  seem  al- 
most like  a  resurrection.  Did  9  out  of  10  of  these  cases 
result  fatally  instead  of  a  possible  1  out  of  10,  it  would 
still  leave  a  chance  which  would  be  eagerly  grasped  at  by 
the  majority  of  these  sufferers.  In  this  particular  patient 
the  operation  was  performed  ten  days  ago  and  the  incision, 
the  line  of  which  can  now  be  scarcely  detected,  was  made 
in  exact  correspondence  with  the  curved  scar  of  an  opera- 
tion performed  seven  years  ago  when  Meckel's  ganglion  was 
removed  and  the  N.  infraorbitalis  evulsed.  The  relief,  as 
is  usual  after  peripheral  operations  of  this  sort,  lasted  for 
a  period  of  only  two  years.  For  the  past  five  years  he  has 
been  a  constant  sufferer  and  his  condition  when  brought  to 
the  Hospital  was  truly  pitiful.  The  ganglion  was  removed 
in  toto  and  he  is  now  and  will  continue  to  remain  free  from 
pain.  There  has  been  no  known  case  of  recurrence  of  neu- 
ralgia after  a  total  extirpation  of  the  ganglion.  He  has 
gained  seven  pounds  in  the  ten  days  since  the  operation.  It  is 
extraordinary  how  rapidly  these  people  recover  their  lost 
weight  when  they  are  once  again  enabled  to  take  nourish- 
ment without  the  act  of  swallowing  occasioning  a  paroxysm 
of  pain.  One  of  my  cases  gained  thirty  pounds  in  the  first 
seven  weeks  after  the  operation.  I  bring  this  case  before 
you  simply  to  emphasize  the  fact  that  these  operations  are 
not  only  possible  but  that  the  relief  would  justify  the  risk 
even  though  the  mortality  were  much  higher  than  it  is. 
It  seems  to  be  the  general  impression  that  it  is  a  difficult  and 
most  hazardous  performance  and  even  if  successful  that  it 
may  be  attended  by  a  possible  loss  of  speech  and  of  vision. 
The  slight  retraction  of  the  temporal  lobe  which  the  low  oper- 
ation necessitates  has  never  been  the  occasion  in  our  series 
of  cases  of  producing  any  sjTnptoms  referable  to  the  brain. 
In  the  high  Hartley-Krause  operation  in  several  reported 
cases  a  temporary  aphasia  has  followed  a  left-sided  extirpa- 
tion. There  is  always  some  risk  of  injury  to  the  eye  due 
to  the  conjunctival  anaesthesia  subsequent  to  the  operation. 
With  proper  care,  however,  and  provided  that  preliminary 
operations  upon  the  infraorbital  nerve  have  not  left  a  slight 
ectropion  of  the  lower  lid,  this  risk  which  is  largely  due 
to  the  dryness  of  the  cornea  is  not  a  great  one.  This 
patient's  eye  has  remaiaed  perfectly  clear  and  the  slight 
pressure  paresis  of  the  sixth  nerve  which  resulted  from  the 
operation  has  already  completely  passed  away.  The  risk  of 
losing  the  eye  is  really  very  slight  and  even  were  it  a  cer- 
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tainty  I  doubt  if  any  of  these  patients  would  shrink  from 
the  operation  on  this  account. 

Discussion. 

Dr.  Osler. — It  is  really  a  difficult  thing  to  get  physicians 
to  appreciate  the  extraordinary  benefit  of  this  operation. 
The  doctor,  under  whose  care  this  patient  was,  consulted  me 
several  times  about  it  and  it  was  with  some  difficulty  that  I 
persuaded  him  to  have  the  operation  performed. 

Demonstration  of  Making  Celloidin  Capsnles.    Db.  Harris. 

(See  Bulletin  for  May,  1902,  page  112.) 

Monday,  March  17,  1902. 
The  meeting  was  called  to  order  by  Dr.  Hurd. 

Exhibition  of  Medical  Cases.     Dr.  McCrae. 

The  patient  I  wish  to  show  to-night  has  been  both  on 
the  obstetrical  and  the  medical  side.  She  came  to  the  obstet- 
rical department  in  a  condition  of  eclampsia,  having  had 
7  convulsions  prior  to  admission.  The  uterus  was  emptied 
at  once,  a  small  amount  of  chloroform  being  administered 
during  the  time,  and  after  delivery  she  had  several  more 
convulsions.  This  was  on  2d  of  February.  On  February 
4  Dr.  L}'nch  suspected  that  the  patient  had  pneumonia, 
asked  me  to  see  her.  When  I  saw  her  which  was  2  days  after 
delivery  and  probably  the  first  day  of  her  pneumonia  I 
thought  she  was  in  a  dying  condition.  The  only  hopeful 
feature  in  the  case  was  that  she  had  passed  throiigh  so  much 
already  and  that  jjatients  who  have  such  grave  conditions 
often  tend  to  get  well.  On  the  second  day  of  the  pneumonia 
she  became  a  little  better  and  from  that  time  on  her  recover j 
was  uninterrupted. 

Those  of  you  who  have  been  working  in  the  medical  wards 
this  winter  know  how  many  desperate  cases  we  have  had 
that  recovered,  but  none  of  them  approached  this  in  gravity. 

A  second  point  that  I  want  to  call  attention  to  is  the 
occurrence  of  pneumonia  after  some  operative  procedure 
oven  when  no  anaesthetic  has  been  given.  When  an  anaes- 
thetic has  been  given  we  are  often  in  doubt  as  to  what  extent 
the  pneumonia  is  due  to  it  or  to  the  operation.  We  have 
had  lately  G  cases  of  post-operative  pneumonia,  5  of  which 
had  ether  and  1  chloroform,  but  the  latter  had  not  more 
than  1  dram. 

They  have  all  shown  an  at3'pical  course  and  signs;  in  this 
case  the  fever  which  on  the  first  day  was  104°,  dropped  the 
next  day  to  100°,  rose  the  next  to  103°  and  then  rapidly 
came  down.    All  of  the  cases  showed  rather  atypical  courses. 

Discussion. 

Dr.  Hurd. — Do  you  think  this  case  was  due  to  the 
anaesthetic  ? 

Dr.  McCrae. — I  think  the  pneumonia  was  associated  with 
ihe  operation  rather  than  the  anaesthetic  inasmuch  as  such 
a  small  quantity  of  chloroform  was  used. 


Dr.  Lynch. — Of  the  35  cases  of  pneumonia  which  we  have 
seen  but  one  other  instance  occurred  in  a  case  of  eclampsia 
and  apparently  there  was  in  the  first  case  nothing  in  connec- 
tion with  the  operation  to  cause  the  pneumonia.  This  pa- 
tient when  she  came  in  had  considerable  interference  with 
respiration  and  was  very  much  choked  up. 

Dr.  Hurd. — I  would  ask  Dr.  Thomas  whether  there  is 
is  any  tendency  to  lobar  pneumonia  after  the  convulsive 
seizures  of  epilepsy? 

Dr.  Thomas. — I  know  of  none. 

Dr.  Hunner. — In  view  of  the  use  of  local  anaesthesia 
nowadays  it  is  interesting  to  note  that  a  recent  report  shows 
a  greater  percentage  of  cases  of  pneumonia  following  opera- 
tions under  local  anaesthesia  than  occurs  after  general 
anaesthesia. 

Dr.  Tinker.— At  the  German  Surgical  Society  last  year 
a  number  of  surgeons  spoke  of  this  point.  Mikulicz  reported 
numerous  cases  of  pneumonia  occurring  after  operations,  ab- 
dominal for  the  most  part,  and  showed  that  the  frequency  of 
lobar  pneumonia  after  local  anaesthesia  was  as  great  as  after 
chloroform  or  ether.  This  has  not  been  the  experience  in 
this  Hospital  for  we  have  not  had  any  outspoken  cases  of 
pneumonia  after  local  anaesthesia  and  very  few  cases  in  which 
there  has  been  even  an  irritation  of  the  respiratory  organs. 

Exhibition  of  Surgical  Cases.    Dr.  Mitchell. 

Case  I.  Tuberculosis  of  Hernial  Sac. — This  boy,  five  years 
of  age,  came  into  the  hospital  ten  days  ago  with  double 
complete  right  inguinal  herniae,  both  of  which  were  readily 
reducible.  His  general  health  was  good.  His  temperature 
was  about  99°.  He  was  well  nourished  and  there  was  noth- 
ing to  lead  one  to  suspect  any  complication.  The  contents 
of  both  herniae  seemed  to  be  omentum.  The  ordinary  Hal- 
sted  operation  was  done  first  on  the  left  side.  On  opening 
the  sac  it  was  found  to  be  empty  as  far  as  omentum  or  intes- 
tine was  concerned,  but  was  filled  with  cloudy  yellowish  fluid 
and  the  sac  wall  was  oedematous  and  studded  everywhere 
with  innumerable  grayish  nodules.  This  condition  extended 
within  the  internal  ring  to  the  parietal  peritoneum  and  was 
immediately  recognized  as  tuberculous  peritonitis  involving 
the  hernial  sac.  A  loop  of  small  intestine  was  pulled  down 
to  determine  whether  the  tuberculous  process  involved  the 
visceral  peritoneum  and  the  intestinal  serosa  was  found  to  be 
covered  with  tubercles  quite  as  thickly  as  the  parietal  peri- 
toneum. On  the  right  side  the  same  condition  was  present 
except  that  the  wall  of  the  sac  was  very  much  thickened  and 
its  most  dependent  portion  was  converted  into  a  tuberculous 
mass.  The  peritoneum  was  rubbed  with  iodoform  powder 
and  the  radical  hernia  operation  completed  on  both  sides. 

The  boy  has  done  well  since  the  operation  except  for 
slight  temperature  which  has  ranged  between  99°  and  100°. 

This  is  the  third  case  in  our  hernia  series  in  which  tuber- 
culosis of  the  sac  has  been  found,  and  in  none  was  it  sus- 
pected before  operation.  The  first  case  was  a  small  colored 
girl  with  an  umbilical  hernia  who  died  of  general  peritonitis 
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a  week  after  the  operation.  The  second  was  a  man  aged 
thirty-nine  who  was  operated  upon  for  a  large  right  inguinal 
hernia  of  twenty-one  years'  duration,  which  had  been  iiTe- 
ducible  for  four  days.  He  had  no  unusual  symptoms  before 
operation  and  was  in  good  health.  There  was  found  at  oper- 
ation extensive  tuberculosis  of  the  sac  and  its  omental  con- 
tents, as  well  as  the  parietal  and  visceral  peritoneum,  the 
process  being  most  intense  in  the  lower  portion  of  the  sac. 
The  Halsted  operation  for  the  radical  cure  of  the  hernia  was 
done.  Following  the  operation  the  patient  had  an  afternoon 
temperature  ranging  from  101°  to  103.5°  which  gradually 
subsided.  His  woimd  healed  per  primam.  He  left  the  hos- 
pital apparently  well  and  now,  four  years  since  the  opera- 
tion, has  had  no  further  trouble. 

Tuberculosis  of  a  hernial  sac  is  not  a  very  common  con- 
dition although  the  literature,  especially  the  Italian,  is 
abimdant.  Andrews  of  Chicago  has  recently  reported  a 
number  of  cases  with  a  review  of  the  literature.  The  con- 
dition is  more  common  in  males  and  in  its  general  features 
corresponds  to  general  peritoneal  tuberculosis  and  its  treat- 
ment is  naturally  the  same.  The  oiitlook  depends  upon  its 
origin  and  extent.  The  process  may  be  primary  in  the  sac, 
or  the  hernial  tuberculosis  may  be  only  part  of  a  general 
peritoneal  involvement.  The  latter  condition  is  more 
common. 

Case  III.  Epithelioma  of  the  Lip. — This  man  was  ad- 
mitted in  October  with  an  extensive  epithelioma  involving 
the  whole  of  the  lower  lip  and  part  of  the  upper  lip  and 
cheek.  It  was  necessary  to  remove  all  the  lower  lip  down 
to  the  tip  of  the  chin  with  a  portion  of  the  upper  lip  and 
left  cheek,  extending  four  centimeters  from  the  corner  of 
the  mouth,  and  the  glands  of  the  left  side  of  the  neck  with 
the  right  submaxillary  and  the  submental  glands.  The 
problem  of  getting  material  for  a  new  lip  was  a  difficult  one. 
On  the  right  side  where  the  cheek  was  undisturbed  it  was 
easy  to  bring  over  a  flap;  but  on  the  left  it  was  necessary  to 
go  as  high  as  the  outer  canthus  of  the  eye  and  to  the  ear. 
In  this  way  a  flap  was  turned  down  to  meet  the  flap  from 
the  right  cheek.  To  cover  the  chin  a  flap  was  brought  up 
from  the  neck.  To  get  mucous  membrane  on  the  newly- 
formed  lower  lip  a  flap  of  mucous  membrane  from  the  upper 
lip  was  freed  and  sutured  to  the  surface-  of  the  flap  of  skin 
forming  the  lower  lip.  This  was  left  as  a  bridge  for  ten 
days  when  it  was  freed  from  its  attachment  to  the  upper 
lip.  This  flap  has  grown  in  both  directions  until  now  the 
whole  raw  surface  of  the  lower  lip  is  covered  over  with 
mucous  membrane.  The  man  has  now  a  fairly  movable 
lower  lip.  The  deformity  is  very  slight  and  there  is  no 
evidence  of  return  of  the  epithelioma. 

Exhibition  of  Casts  of  Smallpox  and  Chickenpox.     Dr.  B.  E. 

Dahlgben,  Philadelphia. 

A  large  collection  of  casts  made  during  the  various  stages 
of  these  diseases  was  exhibited. 


Monday,  April  7,  1902. 

The  meeting  was  called  to  order  by  the  President,  Dr. 
Osier. 

Exhibition  of  Medical  Case.    Dr.  Bunting. 

The  patient  is  a  salesman  aged  31  years,  who  was  admitted 
complaining  of  rheumatism  in  the  hip  and  neck.  There 
is  no  history  of  rheumatism  or  gout  in  his  family  and  his 
personal  history  is  negative  except  for  one  attack  of  typhoid 
fever. 

His  present  illness  began  9  years  ago  with  pain  in  the 
left  hip  at  times  quite  severe  and  accompanied  by  stiffness 
of  the  joint.  Though  these  attacks  occurred  for  5  or  6 
years  he  was  not  laid  up  in  bed  with  them.  He  was  exposed 
a  great  deal  during  bad  weather,  driving  about  the  country, 
and  he  attributed  his  trouble  to  this.  In  a  later  attack 
he  developed  stiffness  of  the  left  elbow,  right  shoulder  and 
both  knees,  and  at  one  time  had  an  inflammation  of  the  iris. 

On  admission  the  ph)'sical  examination  in  general  was 
negative  for  the  organs. 

The  spine  is  practically  rigid,  the  lumbar  curve  oblit- 
erated and  there  is  only  slight  motion  in  the  cervical  verte- 
brae. The  thorax  is  almost  fixed,  the  movement  on  deep 
inspiration  being  almost  entirely  abdominal.  The  left  arm 
cannot  be  straightened  to  its  full  extent,  both  knees  are 
involved  to  some  degree  and  the  left  hip  is  anchylosed. 

Discussion. 

Dr.  Oslek. — I  asked  to  have  this  case  shown  for  a  special 
purpose.  As  some  of  you  know,  there  has  been  a  great 
deal  of  dispute  as  to  the  existence  of  the  malady,  described 
as  a  separate  disease,  the  malady  described  as  spondylitis 
of  central  origin  confined  entirely  to  the  ".pine  and  pro- 
ducing complete  stiffening  with  rigidity  of  the  ribs,  com- 
plete immobility  of  the  thorax,  nerve  root  pains  of  great 
intensity  and  wasting  of  the  muscles. 

Now  that  condition  has  been  described  as  a  separate  and 
distinct  disease  and  it  has  been  claimed  that  it  is  a  disease 
of  central  origin  having  nothing  to  do  with  arthritis  de- 
formans. A  few  years  after  the  first  report  of  this  kind 
Marie  reported  a  spondylitis  associated  with  anchylosis  of 
the  shoulder  and  hip  joints  and  he  too  described  it  as  a 
separate  malady  altogether.  Now  the  cases  we  have  had 
here  would  seem  to  indicate  that  it  is  not  at  all  a  separate 
malady  but  only  part  and  parcel  of  that  common  disease 
arthritis  deformans,  that  it  is  nothing  more  than  a  special 
form  of  this,  and  that  just  as  arthritis  deformans  may  be 
confined  to  the  hips  or  the  knees  for  years  so  this  disease 
may  be  limited  as  described.  In  one  case  seen  here  last 
year  a  number  of  the  small  joints  were  also  affected. 
Whether  or  not  the  nerves  are  involved  and  produce  pain 
depends  upon  the  position  of  the  spondylitis;  some  of  the 
cases  begin  with  the  pains  and  have  wasting  of  the  muscles 
even  before  the  anchylosis  appears. 

I  am  very  strongly  of  the  opinion  that  this  is  not  a  sepa- 
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rate   disease   but  simplj-   a   variety   of   artliritis   deformans 
attacking  the  spine. 

Hemipleg'ia  in  Pernicious  Anemia.    Db.  Osler. 

I  would  like  to  speak  of  a  case  that  is  too  ill  to  show  but 
which  illustrates  a  remarkable  and  unusual  condition  of 
pernicious  anemia.  A  young  man  of  23  was  admitted  in 
November,  1900,  complaining  of  jaundice,  shifting  paius  and 
shortness  of  breath.  He  had  a  doubtful  history  of  lues, 
typhoid  fever  at  IS  and  a  moderate  alcoholic  record.  A 
year  before  admission  he  had  suffered  a  slight  sunstroke 
and  was  in  bed  for  10  days  but  recovered  completely.  In 
March,  1901,  he  began  to  get  weak  and  had  recurring  attacks 
of  what  was  supposed  to-be  jaundice. 

On  admission  he  appeared  well  nourished,  his  face  had 
a  yellowish  tint  with  pigmented  areas  and  the  diagnosis 
could  be  made  on  simple  inspection.  There  were  the  usual 
vascular  phenomena  of  extreme  anemia;  the  red  corpuscles 
2,000,000,  leucocytes  2420  per  cm.,  haemoglobin  30  per  cent, 
no  nucleated  red  cells,  and  the  temperature  normal.  He 
went  home  in  December,  1901,  and  returned  in  September, 
1902,  very  weak,  with  an  extreme  degree  of  pallor  and  the 
same  cardiac  features  present  in  all  extreme  anemias. 

The  blood  features  were  characteristic. 

At  first  he  improved  but  in  spite  of  the  usual  treatment 
(complete  rest,  fresh  air,  arsenic  and  good  food)  he  has 
steadily  failed  and  the  blood  sank  below  100,000  r.  b.  c.  per 
cm.  On  March  24  he  began  to  have  fever,  a  not  uncommon 
symptom  toward  the  close.  On  April  5  he  complained  of 
weakness  in  the  right  arm  and  on  the  following  morning 
he  had  a  complete  right  sided  hemiplegia  and  it  is  to  that 
point  I  wish  particularly  to  direct  your  attention. 

The  nervous  features  of  pernicious  anemia  which  are  well 
recognized,  as  they  occur  in  a  considerable  percentage  of  all 
the  cases,  may  be  divided  into  three  groups.  First  the 
cases  in  which  there  have  been  no  symptoms  of  any  nervous 
trouble  during  life  but  in  which  well  marked  spinal  cord 
changes  are  discovered  post  mortem;  secondly  a  group  in 
which  there  are  spinal  symptoms  during  life;  and  thirdly 
a  group  in  which  the  spinal  cord  symptoms  initiated  the 
tiouble  and  a  pernicious  anemia  occurs  later.  We  have  had 
no  instance  of  the  last  group,  but  a  number  of  cases  are 
recorded  in  the  spring  number  of  Brain  for  1900  by  Russell, 
Batten  and  Collier. 

Among  50  cases  of  pernicious  anemia  we  have  had  no 
previous  instance  of  hemiplegia.  Thrombotic  lesions  are 
well  recognized  in  other  forms  of  severe  anemia,  as.  for 
instance,  in  that  following  post  partem  hemorrhage  and  the 
hemorrhage  from  gastric  ulcer  and  in  chlorosis.  (This 
patient  died  a  few  days  later.  The  autopsy  confirmed  the 
diagnosis  of  pernicious  anemia.  The  brain  could  not  be 
examined.) 

Exhibition  of  Gynecological  Specimen.    Dk.  Hunneb. 

This  large  ovarian  fibroma  was  removed  by  Dr.  Kelly 
12  days  ago  from  a  patient  now  in  the  ward.    I  present  the 


case  to  emphasize  an  important  point  in  diagnosis — namely, 
when  a  woman  presents  herself  suffering  with  ascites,  you 
should  never  overlook  the  possibility  of  its  being  caused  by 
a  solid  ovarian  tumor  which  per  se  is  a  benign  affliction. 

This  jJatient  is  53  years  of  age  and  has  always  been  a 
healthy  woman  up  to  12  years  ago  when  she  had  a  very 
severe  attack  of  abdominal  pain  in  the  right  side  and  lumbar 
region.  This  attack  lasted  a  week  and  at  times  required 
morphia  and  even  chloroform  to  ease  the  pain.  She  has  had 
two  similar  attacks  since,  one  two  years  ago  lasting  several 
weeks,  and  one  last  October.  Ten  years  ago  she  was  told  that 
she  had  an  abdominal  tumor  and  eight  years  ago  she  went 
to  one  of  the  most  prominent  surgeons  of  Boston  who  told 
her  she  had  a  tumor  but  not  to  worry  about  it.  A  promi- 
nent gynecologist  of  New  York  to  whom  she  went  for  five 
succeeding  years  gave  her  the  same  advice. 

Other  than  these  attacks  of  pain  she  had  no  symptoms 
until  the  summer  of  '99  when  she  began  to  fail  in  health 
and  the  abdomen  began  to  enlarge.  Since  the  last  attack 
of  pain  in  October,  1901,  the  ascites  has  increased  very 
rapidly  and  she  has  been  tapped  five  times  because  of  the 
ascites  and  consequent  dyspnoea. 

Her  experience  with  physicians  for  the  past  few  months 
makes  an  interesting  and  amiising  story.  She  was  finally 
induced  to  come  to  Dr.  Osier  for  consultation;  he  at  once 
recognized  her  condition  and  advised  operation.  The  ab- 
domen was  greatly  distended  by  free  fluid,  in  which  could 
be  palpated  a  large  solid  tumor  which  one  could  easily  push 
about  in  the  abdomen.  Between  8  and  10  litres  of  ascitic 
fluid  were  evacuated  and  this  large  tumor  was  found  lying 
between  two  systems  of  blood  supply,  one  from  the  ovarian 
pedicle,  and  the  other  from  the  adherent  omentum.  The 
tumor  with  its  pedicles  had  been  rotated  two  and  one-half 
times,  causing  a  great  distention  of  the  large  veins. 

This  is  the  tenth  large  ovarian  fibroma  occurring  in  Dr. 
Kelly's  service  at  this  Hospital  in  9400  gynecological'  ad- 
missions. Five  of  these  patients  were  above  50  years  of 
age,  the  average  age  being  48  years.  Four  of  the  patients 
have  had  very  large  accumulations  of  fluid  and  4  patients 
no  ascites.  I  find  that  in  the  cases  with  great  ascites  there 
was  twist  of  the  pedicle  or  a  subperitoneal  development  with 
probable  interference  with  the  circulation.  Six  of  the  ten 
patients  had  an  associated  myoma  of  the  uterus. 

Discussion. 

Dr.  Oslee. — I  became  aware  many  years  ago  that 
solid  tumors  of  the  abdomen  are  sometimes  associated  with 
recurring  ascites.  It  must  have  been  in  1885  when  return- 
ing to  Philadelphia  from  Toronto  I  was  asked  to  see  a  lady 
aged  about  36  who  was  said  to  be  dying.  She  had  been 
tapped  repeatedly  and  was  supposed  to  have  some  malig- 
nant disease  of  the  peritoneum.  I  found  the  woman  very 
much  emaciated,  with  a  distended  abdomen,  and  on  deep 
palpation  I  could  feel  a  very  definite  tumor  that  could  be 
moved  from   side  to   side.     Her  condition   seemed  to  war- 
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rant  an  operation  and  it  was  performed  by  Dr.  Thomas  of 
New  York,  who  removed  a  solid  tumor.  The  woman  is  alive 
and  well  to-day.  The  case  made  a  great  impression  on  me 
and  ever  since  I  have  been  on  the  lookout  for  such  tumors 
in  cases  of  ascites  of  doubtful  origin. 

This  case  was  interesting  too  because  of  the  number  of 
diagnoses  made  and  the  doubts  expressed  as  to  the  nature 
of  the  case.  She  had  been  tapped  just  before  she  came  to 
me  and  I  could  feel  a  tumor  on  the  right  side  which  could 
be  pushed  over  to  the  left  side  by  ballottement,  and  was 
very  suggestive  of  a  pedunculated  tumor.  It  is  only  justice 
to  say  of  her  surgeons  that  operation  was  advised,,  but  she 
was  not  willing  to  consent. 

Albiiininoiis  Expectoration.    Dr.  Allen. 

(To  appear  in  the  Johns  Hopkins  Hospital  Keports.) 

The  Relation  of  Lymphatics  to  Connectlye  Tissue  in  the  Skin. 
Dr.  MacCallum. 

(To  appear  in  a  future  number.) 

April  31,  1902. 

The  meeting  was  called  to  order  by  the  President,  Dr. 
Osier. 

Dr.  Hunner  having  resigned  the  Secretaryship,  Dr.  M.  B. 
Tinker  was  unanimously  elected  to  the  vacancy. 

Cases  of  Malignant  Endocarditis  with  Septicaemia.    Dr.  Cole. 

It  is  well  recognized  that  clinically  two  special  types  of 
malignant  endocarditis  occur:  first,  the  so-called  septic  or 
pyemic  type,  and  second,  the  typhoid  type.  In  the  latter 
group  of  eases,  the  course  is  frequently  that  of  a  simple 
continued  fever,  and  not  rarely  the  cardiac  condition  is 
entirely  obscure.  In  such  cases,  cultures  made  from  the 
blood  are  frequently  of  the  greatest  aid  in  diagnosis.  Such 
a  case  is  the  first  one  which  I  wish  to  report. 

The  case  was  that  of  a  young  man,  aged  23,  who  was 
admitted  to  Ward  F,  February  16,  1901,  a  diagnosis  of  ty- 
phoid fever  having  been  made  by  his  physician  in  attend- 
ance before  admission.  The  patient  was  a  teacher  in  |a 
business  college.  He  had  not  been  injured  in  any  way  and 
had  not  been  exposed  to  any  sort  of  pyogenic  infection  so 
far  as  could  be  determined,  except  that  about  one  month 
previous  to  his  present  illness,"  following  a  slight  abrasion 
of  the  skin,  there  had  been  a  slight  infection  at  the  root 
of  the  nail  of  the  middle  finger  of  his  left  hand.  At  the 
time  of  admission  all  that  was  to  be  seen  of  this  was  a  very 
slight  scar  and  reddening  of  the  skin.  Two  days  before 
admission  the  patient  had  been  taken  ill  rather  suddenly 
with  general  malaise  and  headache.  He  had  had  slight  epi- 
staxis  and  there  was  a  slight  eruption  of  herpes  on  the  lips. 
He  gradually  became  worse,  becoming  somewhat  irrational 
on  the  evening  before  admission.  He  was  still  irrational  on 
entrance.  His  temperature  was  105.2°,  pulse  32,  leukocytes 
10,400.    His  face  was  flushed,  tongue  dry  and  coated.    His 


aspect  was  typhoidal.  The  examination  of  the  lungs  was 
negative  beyond  the  presence  of  a  few  scattered  mucous 
rales,  and  there  were  no  signs  of  any  cardiac  involvement. 
There  were  one  or  two  atypical  rose  spots  over  the  abdomen. 
Beyond  this  the"  examination  was  practically  negative. 

All  these  features  made  the  case  appear  probably  one  of 
typhoid  fever.    The  Widal  test,  however,  was  negative. 

Blood  cultures  were  made  on  the  following  day  in  the 
manner  used  for  making  blood  cultures  in  typhoid  fever; 
that  is,  10  cc.  of  blood  were  withdrawn  from  a  superficial 
vein  and  added  to  large  amounts  of  bouillon.  After  twenty- 
four  hours  it  was  found  that  in  all  the  culture  media, 
instead  of  a  growth  of  typhoid  bacilli,  as  was  expected,  there 
was  a  profuse  growth  of  staphylococci.  The  possibility  of 
this  growth  being  due  to  a  contamination  was  considered, 
especially  as,  when  cultivated  on  agar,  it  was  found  that  the 
growth  of  the  organism  resembled  that  of  Staphylococcus 
pyogenes  albus.  Consequently,  on  the  following  day  a  second 
culture  was  taken,  the  result  of  which  was  exactly  the  same 
as  that  of  the  previous  one. 

As  the  delirium  had  persisted  and  there  seemed  to  be 
some  pain  in  the  neck  on  attempting  to  move  the  head, 
and  also  as  movements  of  the  arms  were  resisted,  the  pos- 
sibility of  the  presence  of  a  meningitis  was  considered,  and 
a  lumbar  puncture  was  performed  on  February  18.  The 
fluid  was  very  slightly  cloudy.  The  centrifugalized  sedi- 
ment showed  a  few  leukocytes  and  red  blood  corpuscles. 
Cultures  made  from  this  fluid  also  gave  a  pure  growth  of 
Staphylococcus  pyogenes  albus. 

The  further  course  of  the  disease  much  resembled  that  of 
an  ordinary  case  of  typhoid  fever.  The  temperature  became 
slightly  lower  after  the  tenth  day  and  ranged  during  the 
entire  course  of  the  disease  between  102°  axid  105°,  on  two  or 
three  occasions  dropping  as  low  as  101°,  and  on  two  occasions 
reaching  105.5°.  The  leukocytes  ranged  between  7,250  and 
13,000  until  March  3,  when  they  rose  to  25,250  and  continued 
liigh  after  this  time.  At  no  time  was  there  any  chill,  and 
sweating  was  noted  only  two  days  before  death.  After  the 
lumbar  puncture  the  delirium  became  less,  and  until  three 
days  before  death  the  patient's  mental  condition  was  quite 
bright.  The  rigidity  of  the  muscles  of  the  neck  and  arms 
also  became  less  marked,  becoming  evident  again  only  on 
March  5,  four  days  before  death. 

On  February  22  there  was  noticed  a  slight  swelling  and 
tenderness  over  the  right  parotid.  The  left  ankle  was  also 
swollen,  slightly  reddened,  painful  and  hot.  The  parotid 
did  not  suppurate  and  the  swelling  and  tenderness  over  it 
disappeared  entirely  after  three  or  four  days.  No  suppura- 
tion occurred  in  the  ankle  joint. 

During  the  entire  course  of  the  disease  the  heart  sounds 
were  perfectly  clear,  the  only  indication  of  any  cardiac 
involvement  appearing  two  days  before  death,  when  a  gallop 
rhythm  was  noticed. 

Widal  tests  were  made  repeatedly  during  the  course  of  the 
disease,  but  on  each  occasion  the  result  was  entirely  negative. 


October,  1902.] 


JOHNS   HOPKINS    HOSPITAL   BULLETIN. 


253 


Blood  cultures  were  made  on  sis  different  occasions.  On 
February  17  and  19,  the  cultures  were  made  only  in  liquid 
media  and  the  number  of  organisms  could  not  be  determined. 
The  later  cultures  were  made  in  agar  plates  as  well  as  liquid 
media,  and  so  the  number  of  organisms  in  each  cc.  of  blood 
could  be  estimated.     The  following  are  the  results  obtained: 


February  21,  No.  of  organisms, 

35,  "               " 

March    1,  "               " 

March  9  (autopsy^  "               " 


8  in  1  cc.  of  blood. 


3U 

230 

10,000 


It  will  thus  be  seen  that  there  was  a  marked  and  gradual 
incre;ise  of  the  number  of  organisms  in  the  blood  during  the 
course  of  the  disease. 

Cultures  were  made  from  the  urine  on  three  different 
occasions,  a  pure  culture  of  Staphylococcus  pyogenes  albus 
being  obtained  each  time. 

February  18 — Cocci  present  in  small  numbers. 
February  23 — 50  colonies  grew  from  1  loopful  of  urine. 
March  3 — 200  colonies  grew  from  1  loopful  of  urine. 

The  \-irulence  of  the  organism  isolated  from  the  blood 
was  tested  by  injection  into  animals.  It  proved  to  be  of 
verj'  slight  virulence  for  rabbits.  4  cc.  of  a  forty-eight 
hour  bouillon  culture  were  inoculated  into  the  ear  vein  of 
one  rabbit.  It  continued  well  for  ten  days,  then  4  cc.  more 
of  a  forty-eight  hour  culture  were  inoculated  into  the  same 
animal.  This  rabbit  died  twenty  days  after  the  first  inocu- 
lation, apparently  from  toxaemia.  There  were  no  abscesses 
and  the  organism  could  not  be  recovered  from  any  of  the 
organs.  A  similar  result  was  obtained  from  a  second  rabbit. 
A  guinea-pig,  inoculated  intraperitoneally  with  3  cc.  of  a 
seventy-two  hour  culture,  died  after  three  days.  At  autopsy 
an  abscess  was  found  in  the  kidney,  from  which  Staphylo- 
coccus albus  was  isolated. 

From  March  7  to  March  9  the  patient's  condition  grew 
gradually  worse,  gallop  rhythm  persisted;  there  was  active 
delirium  and  also  marked  rigidity  of  the  muscles  of  the  arms. 
Death  occuiTed  on  the  morning  of  March  9,  on  the  twenty- 
fourth  day  of  disease. 

An  autopsy  was  performed  on  the  same  day. 

Anatomical  diagnosis:  Diphtheritic  colitis;  acute  vege- 
tative mitral-endocarditis;  septic  infarct  of  the  spleen;  ab- 
scess in  the  right  kidney;  acute  haemorrhagic  nephritis; 
acute  splenic  tumor;  abscess  in  the  ilium;  oedema  of  lungs; 
chronic  proliferative  pleuritis;  fatty  degeneration  of  the 
intima  of  the  aorta. 

Unfortunately,  no  examination  of  the  brain  and  cord  could 
be  made. 

The  bacteriological  report  of  the  cultures  made  at  autopsy 
is  as  follows: 

From  the  heart's  blood,  splenic  infarct,  kidney,  liver,  and 
vegetations  on  mitral  valve — Staphylococcus  albus;  from  the 
liver  and  intestines- — Bacillus  lactis  aerogenes. 

This  case,  then,  represents  a  characteristic  example  of  a 


cryptogenetic  septicaemia  with  endocarditis,  the  main  clin- 
ical features  of  which  were  the  continued  regular  fever,  the 
absence  of  chills  and  sweating,  the  mild  degree  of  leukocy- 
tosis, and  the  absence  of  any  features  or  signs  pointing  to 
any  cardiac  involvement.  Except  for  the  results  obtained  by 
blood  cultures,  this  case  would  undoubtedly,  for  some  time 
at  least,  have  been  considered  one  of  typhoid  fever.  There- 
fore, too  much  stress  cannot  be  laid  on  the  value  of  a  bac- 
teriological examination  of  the  blood  in  all  cases  of  fever,  the 
nature  of  which  appears  at  all  doubtful. 

The  second  case  was  one  also  of  acute  endocarditis  and 
septicaemia;  this  case,  however,  not  running  so  typically  a 
typhoidal  course  as  the  former.  In  this  case  the  source  of 
infection  could  be  directly  traced  to  a  miscarriage  which 
occurred  about  a  month  before  entrance. 

The  case  was  that  of  a  woman  aged  28,  who  was  admitted 
to  the  gynecological  service  on  April  2,  with  the  diagnosis 
made  before  admission,  of  renal  abscess.  On  examination  no 
localizing  features  could  be  made  out  and  operation  was  con- 
sidered inadvisable,  so  she  was  transferred  to  the  medical 
service. 

She  gave  a  history  of  being  seized  suddenly  on  March  2, 
one  month  before  admission,  with  pains  in  the  abdomen.  At 
this  time  she  was  in  the  fifth  month  of  pregnancy.  Asso- 
ciated with  the  pains  were  chilly  sensations  and  frequent 
micturition.  Three  days  later  the  membranes  ruptured  and 
the  labor  pains  became  more  severe.  They  continued  for 
two  days,  when  the  patient  became  exhausted,  and  manual 
delivery  was  undertaken  by  her  physician  and  the  child 
was  delivered,  the  placenta  being  delivered  first.  There 
was  very  little  hemorrhage  and  there  did  not  seem  to  be 
much  shock  following  the  operation.  She  continued  having 
fever,  however,  and  losing  weight,  and  gradually  increasing 
pallor  was  noticed.  She  had  nine  shaking  chills  before 
admission  to  the  Hospital,  her  temperature,  according  to 
the  history,  having  once  reached  108°.  Associated  with  tha 
chills  there  was  marked  sweating. 

The  patient  seemed  very  ill  on  admission.  The  tempera- 
ture was  101.5°,  pulse  152,  respiration  32.  There  was  no 
abdominal  pain.  The  urine  was  quite  normal.  On  the  day 
after  admission  the  patient's  temperature  fell  to  95.5°  and 
then  rose  within  six  hours  to  106.4°.  This  sudden  rise  was 
accompanied  by  a  severe  shaking  chill.  Examination  of  the 
blood  on  admission  showed  a  considerable  degree  of  anaemia; 
red  blood  corpuscles,  2,208,000;  hemoglobin,  30  per  cent; 
leukocytes,  13,000.  Examination  of  the  heart  showed  that 
over  the  precordia  above  the  fourth  rib  there  was  audible  a 
very  intense  and  rough  systolic  murmur,  of  maximum  inten- 
sity over  the  sternum  opposite  the  third  rib,  also  heard  in 
the  second  left  interspace.  On  the  following  day  there  was 
heard  over  the  sternum  what  was  thought  to  be  a  very  soft 
pericardial  friction  rub.  This  persisted  throughout  the  entire 
course  of  the  disease,  while  signs  of  endocardial  involve- 
ment become  no  more  definite,  but  rather  less  marked  than 
on  admission;  so  that  there  was  thought  to  be   present  a 
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pericarditis,  while  the  existence  of  endocarditis  was  con- 
sidered doubtful.  While  the  pulse  was  weak  and  rapid,  it 
continued  perfectly  regular. 

After  the  chill  on  the  day  after  admission  the  patient's 
temperature  continued  constantly  between  101.5°  and  105°, 
never  falling  to  normal.  There  were  no  chills  and  there  was 
no  sweating.  The  temperature  curve  after  the  sudden  rise 
above  noted  resembles  one  of  typhoid  fever,  the  variations 
being  of  slight  extent. 

On  April  8  signs  of  consolidation  of  the  lower  lobe  of  the 
right  lung  appeared.  These  signs  gradually  became  more 
marked.  The  patient  had  very  little  cough,  however,  and 
no  shortness  of  breath.  She  grew  gradually  weaker  and 
weaker  until  death  occurred  on  April  14,  twelve  days  after 
admission. 

Autopsy  was  performed  by  Dr.  MaeCallum. 

Anatomical  diagnosis:  Puerperal  condition  of  uterus  after 
abortion.  Parametritis.  Suppurative  thromboses  of  vessels 
in  the  broad  ligament;  thromboses  of  femoral  and  iliac  veins. 
Vegetative  tricuspid  endo'carditis.  Embolism  of  pulmonary 
artery  on  right  side.  Multiple  pulmonary  infarctions. 
Fibrinous  purulent  pleuritis.  Acute  splenic  tumor.  Par- 
enchymatous degeneration  of  other  viscera. 

The  condition  found  in  the  heart  was  very  remarkable, 
and  on  account  of  the  size  of  the  vegetations  on  the  tri- 
cuspid valve  the  condition  resembled  that  seen  in  the  speci- 
mens of  gonorrhoeal  endocarditis.  The  following  note  on 
the  heart  was  made  by  Dr.  MaeCallum : 

"Heart.— Weighs  850  grams,  is  not  enlarged.  The  right 
auricle  contains  soft  clots.  On  opening  the  right  auricle 
the  tricuspid  orifice  is  found  to  be  completely  shut  off  by 
three  masses  of  whitish  vegetations  which  can  be  separated 
by  stretching  the  valvular  orifice;  the  maximum  opening 
thus  produced  is  only  about  4  mm.  in  width.  The  ventricular 
sm-faces  of  the  valve  are  almost  smooth,  being  covered  here 
and  there  only  with  vegetations.  The  papillary  muscle  simi- 
larly shows  veiy  few  vegetations,  but  one  or  two  smaller 
branches  of  the  papillary  muscle  are  broken  as  if  vegetations 
had  existed.  Large  nodular  masses  of  almost  uniform  yel- 
lowish white  color  enter  the  auricular  side  of  the  tricuspid 
valve.  The  left  auricle  contains  only  soft  clots.  The  mitral 
valves  are  not  abnormal.  The  aortic  and  pulmonary  valves 
are  delicate  and  competent.  The  coronary  arteries  are 
smooth.  The  myocardium  is  rather  pale  and  flabby.  The 
greyish  pink  muscle  is  flecked  with  many  spots  of  paler  grey." 

Wliile  from  the  clinical  features  of  this  case  the  diag- 
nosis of  a  septieaemic  condition  was  fairly  definite,  yet  the 
physical  examination  did  not  reveal  any  definite  signs  of 
any  local  lesion,  though,  as  above  stated,  it  was  thought  pos- 
sible that  a  pericarditis  existed. 

Cultures  were  made  from  the  blood  on  April  4  (the  sec- 
ond day  after  admission)  by  the  usual  methods,  and  in 
addition  to  cultures  made  in  bouillon,  agar  plates  were 
also  made,  one  cubic  centimeter  of  blood  being  introduced 
into  each  plate.     In  the  bouillon  after  twenty-four  hours 


a  coccus  gi'owing  in  chains  was  found,  and  there  had  also 
developed  on  the  plates  fine  pin-point,  dewdrop-like  colonies, 
smears  from  which  also  showed  cocci  growing  in  chains. 
The  diagnosis  of  streptococcus  septicaemia  was  made  and 
the  patient  was  given  antistreptococcus  serum  on  four  suc- 
cessive days.  This  treatment,  however,  seemed  to  have  no 
influence  on  the  course  of  the  disease.  Cultures  were  made 
from  the  blood  on  three  occasions  and  the  number  of  colonies 
grown  in  the  plates  were  counted  with  the  following  results: 

April  4,  No.  of  orj^anisms,         4S0  to  1  ce.  of  blood, 
"     8,        "  "  S,G43       "  " 

"   12,         "  "  10,716 

On  transferring  the  organisms  from  the  original  cultures, 
which,  of  course,  contained  a  considerable  amount  of  blood, 
to  ordinary  culture  media,  such  as  agar,  it  was  found  that 
no  growth  occurred;  while,  when  transferred  to  hydrocele 
agar  a  good  growth  of  small  colonies,  made  up  of  cocci, 
frequently  appearing  as  biscuit-shaped  diplococci  arranged 
in  chains,  occurred.  The  possibility  of  the  organism  being 
gonococcus  was  at  first  considered.  However,  after  repeat- 
edly transferring  the  organism  it  was  made  to  grow  quite 
well  on  plain  agar,  in  litmus  milk,  and  in  bouillon;  in  all 
cultures  a  characteristic  growth  of  Streptococcus  pyogenes 
being  obtained. 

The  pathogenicity  of  the  organism  was  tested  by  the  in- 
oculation of  1^  cc.  of  a  twenty-four  hour  culture  into  the 
peritoneal  cavity  of  a  rabbit.  The  rabbit  died  after  forty- 
eight  hours.  No  maeroseopical  foci  of  infection  were  dis- 
covered, but  streptococci  were  obtained  in  cultures  made 
from  the  heart's  blood,  spleen,  liver,  and  kidney. 

Cultures  were  also  made  from  the  patient's  urine  on 
April  13,  and  it  was  found  that  the  urine  contained  strepto- 
cocci in  very  large  numbers. 

The  following  are  results  of  the  cultures  made  at  autopsj 
by  Dr.  Harris : 

From  the  heart's  blood,  vegetations  on  tricuspid  valve, 
abscess  of  lung,  pleura,  pericardium,  kidney,  thrombus  in 
left  femoral  vein,  and  uterine  cavity — Streptococcus  p3'og- 
enes;  from  the  uterine  cavity — Bacillus  coli. 

Cover  slips  made  from  the  various  organs,  including  the 
vegetations  on  the  tricuspid  valve,  showed  diplococci  and 
streptococci,  staining  by  Gram.  No  organisms  resembling 
gonococci  were  found. 

The  blood  change?  in  this  case  are  of  considerable 
interest: 

First,  the  leukocytes  on  admission  were  low,  6000,  and 
remained  between  this  and  13,000,  counts  being  made  every 
day.  Probably  this  moderate  leulcocytosis  should  be  con- 
sidered as  due  to  the  extremely  severe  infection,  and  also  to 
poor  resistance  on  the  part  of  the  patient. 

Second,  the  anaemia  which  was  noted  on  admission  in- 
creased rapidly  before  death.  On  April  9  the  red  blood 
count  had  fallen  to  1,684,000,  haemoglobin  28  per  cent; 
while  on  the  day  of  death  the  count  was  red  blood  corpuscles 
1,352,000,  haemoglobin  32  per  cent. 
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This  extreme  and  rapidly  progressive  anaemia  in  acute 
streptococcus  infection  lias  been  noted  especially  by  Gra- 
witz,  who  states  that  according  to  Eocher's  investigations, 
"It  is  probable  that  the  diminution  of  red  cells  in  septi- 
caemia is  greater  than  in  any  other  infective  disease  and 
appears  in  a  shorter  time."  Grawitz  reports  a  case  in  which 
the  red  blood  corpuscles  fell  to  300,000  per  cubic  centimeter. 
In  this  case,  however,  there  had  been  marked  uterine 
hemorrhage. 

In  this  connection  attention  should  be  drawn  to  the  work 
of  Besredka,^  which  has  just  appeared,  on  the  streptococcus 
haemolysine.  It  stated  that  Streptococcus  pyogenes  is  the 
only  organism,  to  the  author's  knowledge,  which  when  in- 
jected into  an  animal  is  capable  of  causing  haemolysis.  In  this 
it  differs  essentially  from  all  other  bacteria,  as  they  exercise 
haemolytic  power  only  in  vitro  and  never  in  vivo.  According 
to  his  work  the  haemolytic  substance  is  intimately  associated 
with  the  body  of  the  bacterium  and  is  not  found  in  the 
filtrate  of  a  culture.  This  appears  to  give  a  rational  basis 
for  the  marked  anaemia  occurring  in  general  streptococcus 
infections. 

Discussion. 

Db.  Osler. — There  are  one  or  two  points  about  these 
cases  to  which  I  would  like  to  refer.  In  the  first  place  the 
absence  of  murmurs  in  the  first  case.  I  examined  the 
heart  on  eight  or  ten  occasions  and  I  can  speak  positively 
of  the  normal  character  of  the  sounds.  He  had  no  murmur 
throughout  the  course  and  in  fact  it  is  remarkable  to  see 
a  man  with  such  a  high  fever  without  even  a  haemic  bruit. 
I  have  reported  cases  of  extensive  endocarditis  in  which  no 
murmur  was  present.  In  the  second  case,  at  the  height 
of  the  fever,  there  was  for  several  days  over  the  mid-sternum 
a  very  remarkable  murmur,  superficial,  rough,  double,  in- 
tensified by  pressure  and  with  the  character  of  a  pericardial 
bruit.  It  did  not  extend  to  the  left  nor  to  the  right  and 
it  diminished  in  intensity  after  persisting  for  several  days. 

Another  point  of  interest  in  the  first  case  was  the  very 
slight  injury  which,  though  occurring  a  month  before,  was, 
I  think,  undoubtedly  the  seat  of  infection.  A  third  point 
of  special  interest  is  the  occurrence  of  profound  anaemia  in 
these  cases  of  septicaemia.  Some  of  you  will  call  to  mind 
the  fact  that  in  at  least  two  of  our  cases  of  gonorrhoeal 
endocarditis  the  question  of  pernicious  anaemia  was  raised 
at  the  time  of  admission. 

Exhibition  of  Specimen.    Dr.  MacCallum. 

The  heart  from  the  second  case  reported  by  Dr.  Cole 
was  exhibited.  The  autopsy  in  this  case  revealed  the  exist- 
ence of  a  well  defined  parametritis,  the  broad  ligament  on 
the  left  side  being  very  much  thickened  and  indurated.  On 
section  the  tissue  appeared  very  oedematous  and  flecked  with 
opaque  patches  of  fibrin.  From  the  blood  vessels  greenish 
pus  could  be  expressed. 
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The  organs  were  extremely  anaemic,  and  from  the  fact 
that  in  cultures  made  with  blood  mixed  with  agar  a  clear  halo 
surrounded  each  colony  of  streptococci,  it  seems  probable 
that  the  anaemia  might  be  due  to  the  haemolytic  action 
of  the  poisons  produced  by  the  streptococcus. 

There  was  also  a  remarkable  vegetative  endocarditits  in 
which  the  tricuspid  valves  only  were  affected,  the  orifice 
being  practically  occluded  with  the  exception  of  a  narrow 
slit.  The  great  size  and  firmness  of  the  vegetations  as  well 
as  their  unusual  situation  suggested  that  they  might  be  due 
to  infection  with  the  gonococcus,  but  in  all  smears  and  cul- 
tures the  streptococcus  described  was  found  unmixed  with 
any  other  organism. 

There  was  no  pericarditis. 

Xote  on  a  Case  of  Infection  by  Bacillns  Aerog'enes  Capsnlatns, 
in  which  the  Organism  was  Demonstrated  in  tlie  Circniating 
Blood  dnringr  Life.    Dr.  Cole. 
(See  October  Bulletin,  1903,  page  234.) 

Observations  npon  Recent  Methods  of  Treating  Corneal  Ulcers. 

Dr.  Theobald. 

(See  Amer.  Jour,  of  the  Med.  Sciences,  June,  1902.) 

Discussion. 

Dr.  Slack. — I  have  enjoyed  Dr.  Theobald's  paper  very 
much.  I  have  employed  carbolic  acid  in  this  way  in  my 
practice  for  a  good  many  years.  I  first  saw  it  used  by  Dr. 
Casey  Wood,  who  applied  it,  however,  with  a  simple  wooden 
toothpick  without  any  cotton  attached.  If  the  patient  hap- 
pens to  be  an  inquisitive  one  I  find  it  an  advantage  to  tell 
them  I  am  applying  phenol,  since  so  many  people  nowadays 
have  a  fear'  of  carbolic  acid  because  of  the  numerous  fatal 
poisoning  cases  published  in  the  daily  press. 

Monday,  May  5,  1902. 

Meeting  called  to  order  by  the  President,  Dr.  Osier. 

The  Quantitative  Estimation  of  Uric  Acid  by  the  Permanganate 
Method.    Dk.  Baumgarten. 
(To  appear  in  a  future  number.) 

Discussion. 

Dr.  Emerson. — The  work  of  Dr.  Baumgarten  has  been 
most  interesting  to  us  of  the  clinical  laboratory  as  it  throws 
considerable  doubt  on  any  permanganate  method.  That 
may  not  be  grateful  news  to  a  good  many.  They  have 
accused  uric  acid  of  everything  possible,  thirty-nine  ailments 
being  attributed  to  it  and  lately  an  oculist  has  come  forward 
with  the  statement  that  many  cases  of  astigmatism  against 
the  rule  are  probably  due  to  this  agent.  The  presence  of 
uric  acid  has  been  determined  without  doubt  in  most  cases 
by  the  permanganate  method,  if  it  has  been  determined  at 
all,  because  the  Salkowski  method  is  beyond  the  use  of  most 
men.  It  should  be  said,  however,  that  this  method  has 
never  been  recognized  as  totally  beyond  criticism.     Some  of 
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the  best  authorities  do  not  even  mention  it  in  their  works, 
while  others  say  that  perhaps  good  clinical  results  may  be 
obtained  by  it  but  the  most  accurate  results  can  not.  The 
work  of  Dr.  Baumgarten  has  shown  the  correctness  of  this 
statement. 

Exhibition  of  Patients.    Dr.  Gilchrist. 

Case  1. — This  patient  came  to  the  dispensary  two  days 
ago  with  a  bullous  eruption  of  the  extremities,  especially  of 
the  hands  and  feet.  The  father  called  my  attention  to  the 
fact  that  the  child  had  been  in  the  dispensary  two  or  three 
years  ago.  The  patient  is  a  boy  six  years  old.  The  disease 
is  a  very  rare  one  and  only  seven  or  eight  cases  have  been 
recorded  in  this  country.  It  was  first  described  about  twenty 
years  ago  by  Goldscheider  in  Germany.  It  is  a  distinctly 
hereditary  disease,  always  of  a  bullous  character  and  gener- 
ally attacks  the  extremities  or  parts  of  the  body  where  there 
is  much  friction.  The  disease  has  been  given  the  name  of 
Epidermolysis  Bullosa  Hereditaria.  Some  observers  have 
found  the  disease  running  througli  three  generations  and  in 
one  instance  to  even  the  fifth  generation.  It  commences 
soon  after  birth,  is  always  worse  in  the  summer  and  begins  as 
a  small  clear  bulla  which  rapidly  increases  in  size.  In  this 
patient  the  disease  made  its  first  appearance  on  the  fourth 
or  fifth  day  after  birth.  The  father  says  that  three  other 
children,  all  of  whom  are  dead,  had  the  same  disease.  The 
boy  resembles  his  mother,  who  had  the  disease  as  did  also 
her  father.  One  of  the  children  lived  only  a  few  days,  but 
had  a  bullous  eruption;  a  second  child,  sufliering  from  a 
similar  skin  disease,  lived  two  years  and  died  of  marasmus. 
This  patient  is  the  third  child,  and  the  fourth,  a  girl,  also 
had  the  disease  but  died  in  infancy.  I  followed  the  present 
case  for  two  and  a  half  years  ('98-'00)  and  noticed  that  dur- 
ing the  winter  he  always  enjoyed  very  good  health  but  with 
the  first  onset  of  warm  weather  the  bullous  lesions  appeared 
on  the  hands  and  feet. 

There  is  no  regularity  about  these  lesions.  The  first  case 
of  this  disease  which  I  had  the  opportunity  of  seeing  occurred 
in  a  woman  forty-five  years  of  age  who  could  always  produce 
such  a  blister  by  simple  friction,  as  tying  a  garter  too  tightly. 
The  patient  consulted  me  in  my  ofiice  and  at  my  suggestion 
she  tied  a  knot  in  her  garter,  went  out  for  a  walk  for  half 
an  hour  and  on  reappearing  at  my  office  I  saw  quite  an  ex- 
tensive bulla,  produced  by  friction  with  the  knot.  Cultures 
from  this  bulla  were  sterile.  Smears  showed  a  few  eosino- 
philes.  Dr.  Harry  Lee  Smith  of  this  city  has  published  a 
case,  the  first  to  be  recorded  in  the  colored  race.  Elliot  of 
New  York  was  the  first  to  show  that  in  this  disease  the  deep- 
est layer  of  the  epidermal  cells  did  not  present  a  normal 
appearance  even  in  the  apparently  normal  skin  of  these 
patients,  and  he  proved  that  the  vesicle  forms  in  this  layer. 

The  histological  findings  of  Elliott  seem  to  oppose  the 
theory  with  which  we  are  all  familiar,  that  all  the  other  cells 
of  the  epidermis  are  derived  from  the  deepest  layer.  One  can 
hardly  believe  the  healthy  looking  superficial  cells  here  are 


derived  from  the  apparently  abnormal  deeper  cells.  The 
observations  of  Elliot  were  confirmed  in  one  of  my  cases, 
namely,  the  mother  of  this  patient. 

Dr.  Thomas  Brown  examined  the  blood  of  Dr.  Smith's 
ca^c  and  found  a  slight  increase  of  the  eosinophiles,  and 
this  agrees  with  the  work  of  Columbini,  who  has  investigated 
this  disease  very  thoroughly,  and  of  other  investigators. 

Case  2. — This  patient,  a  colored  woman,  shows  a  very 
interesting  growth  on  the  upper  lip,  which,  when  she  first 
appeared  in  the  dispensary  two  years  ago,  looked  very  much 
like  the  papillomatous  form  of  tuberculosis  cutis.  I  excised 
one  of  the  small  nodules,  which  was  situated  near  the  large 
patch,  and  found  no  tubercular  arrangement  but  it  re- 
minded me  more  of  a  syphilitic  nodule.  I  began  to  treat 
her  for  syphilis  and  within  two  days  she  developed  the  typical 
papular  eruption  on  the  extremities,  of  that  disease.  She  got 
practically  well  after  three  months'  treatment  and  left  us. 
She  stopped  taking  any  more  medicine  and  now  returns  with 
a  relapse.  The  whole  upper  lip  is  now  involved.  There 
appears  to  be  quite  an  extensive  deposit.  The  margin  of  the 
patch  is  very  much  raised,  very  firm,  distinctly  papilloma-: 
tons  or  even  warty  in  appearance.  Pus  can  be  squeezed  out 
from  between  the  papillje.  On  the  margin  of  the  lip  on  the 
right  half  there  is  some  ulceration.  The  central  portion 
of  the  whole  lip  is  much  smoother  and  has  the  appearance  of 
a  scar.  Sections  taken  from  the  margin  show  the  characters 
of  a  gummatous  deposit,  viz.,  large  numbers  of  giant  cells  as 
well  as  lymphoid  cells,  but  there  was  no  special  arrangement 
in  the  form  of  tubercles.  No  tubercle  bacilli  were  found  in 
the  sections. 

Note. —  Since  this  case  was  exhibited,  the  patient  has  been 
taking  treatment  for  syphilis  for  two  months  and  the  lesion  is 
rapidly  softening  and  disappearing. 

The  Origin  and  Early  Development  of  the  Lymphatic  System. 

Dr.  Sabin. 
(See  The  American  Journal  of  Anatomy,  Vol.  I,  No.  3, 
p.  367.) 

Discussion. 

Dr.  Oslee. — I  am  sure  we  all  congratulate  Dr.  Sabin  on 
this  most  brilliant  piece  of  work.  One  can  not  but  feel  a 
slight  regret  that  notice  could  not  have  been  sent  to  Eusta- 
chius  and  the  two  Hunters,  particularly  John,  who  would 
have  been  delighted  to  listen  to  this  demonstration. 

Monday,  May  19,  1902. 
The  meeting  was  called  to  order  by  Dr.  Welch. 
An  Improved  Method  of   Uretero-vesical   Anastomosis.      Dr. 

HUNNER. 

I  wish  to  make  a  brief  preliminary  report  on  a  method  of 

ureterovesical  anastomosis  which  presents  some  new  features 

and  which  I  have  used  successfully  on  two  patients.     The 

great  difficulty  in  anchoring  the  ureter  to  the  bladder  is  to 

I      find  a  suture  that  will  resist  traction.     I  was  led  to  experi- 
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ment  upon  cadavers  after  seeing  a  failure  in  a  ureterovesical 
anastomosis. 

This  preserved  specimen  will  serve  to  demonstrate  the 
method.  A  working  incision  from  two  to  three  centimeters 
in  length  is  made  in  the  fundus  of  the  bladder.  Choosing 
the  point  where  one  wishes  the  ureter  to  enter  the  bladder 
a  small  opening  is  here  made  by  introducing  a  scalpel 
through  the  working  incision  and  quickly  pushing  the  blade 
through  the  bladder  wall  from  within.  The  lower  end  of  the 
ureter  is  now  split  for  one  centimeter,  thus  making  two  lat- 
eral flaps.  Two  toothed  mosquito  artery  clamps  are  passed 
through  the  working  incision  and  out  through  the  small 
anastomosis  opening  and  made  to  grasp  the  lateral  flaps  of 
the  ureter.  Before  drawing  the  ureter  into  the  bladder  by 
means  of  these  forceps,  two  silk  mattress  sutures  are  taken, 
one  posteriorly  and  one  anteriorly,  through  the  bladder  wall 
near  the  anastomosis  opening,  and  through  the  ureteral  wall 
five  millimeters  above  the  split.  On  tying  these  sutures  the 
ureter  is  firmly  fastened  in  the  wall  of  the  bladder,  and  we 
still  have  the  two  lateral  flaps  to  be  fastened  against  the 
bladder  wall  on  the  inside. 

The  two  silk  sutures  already  described  penetrate  only 
serosa  and  musculosa.  The  two  sutures  which  fasten  the 
lateral  flaps  to  the  bladder  wall  penetrate  all  coats  of  both 
the  flaps  and  the  bladder.  They  are  of  either  silk  or  catgut. 
If  of  silk  they  must  be  tied  within  the  bladder  and  cut  with 
long  ends  so  the  loops  may  be  removed  later  through  the 
cystoscope.  If  of  catgut  they  may  be  tied  either  outside  or 
within  the  bladder  and  the  ends  cut  short.  Before  suturing 
the  flaps  to  the  bladder  wall  the  serosa  of  the  flaps  and  the 
mucosa  of  the  bladder  under  the  site  of  the  flaps  may  be 
denuded,  thus  apjjosing  muscle  surfaces. 

The  working  incision  is  now  closed  by  the  use  of  silk  or 
catgut,  and  the  questions  of  subperitoneal  treatment  and 
drainage  are  settled  according  to  the  nature  of  the  case. 

Thus,  by  the  use  of  four  sutures,  we  have  a  comparatively 
simple  and  the  most  secure  suture  I  have  yet  seen  proposed. 
I  have  applied  the  method  on  two  cadavers,  two  dogs,  and 
two  patients  and  in  a  later  communication  I  will  make  a 
more  extended  report. 

The    Differential    Leucocyte    Count    in    the    Xew-Born.      Dk. 

Wakfield. 

(See  American  Medicine,  September  20,  1902,  p.  457.) 

Monday,  June  2,  1902. 

The  meeting  was  called  to  order  by  Dr.  Hurd. 

Nitrogen  Excretion  in  Pnenmonla  and  its  Relation  to  Resohition. 
Dr.  Cook. 

(See  November  Bulletin,  1902.) 
Discussion. 

Dh.  Emebson. — During  the  past  few  years  ferments  have 
attracted  considerable  attention  and  our  knowledge  of  them 
has  increased  to  a  marked  degree.     It  is  only  within  the  past 


three  years  that  Hofmeister's  pupils  have  shown  that  pepsin 
is  a  much  more  potent  enzyme  than  was  formerly  suspected. 
It  is  only  since  twelve  months  or  so  that  Volhardt  demon- 
strated in  the  gastric  juice  an  unsuspected  fat  splitting 
ferment.  It  is  scarcely  one  year  since  Cohnheim  demon- 
strated in  the  intestinal  mucosa  a  new  ferment  which  bids 
fair  to  prove  itself  to  be  more  important  in  digestion  than 
the  others  combined.  Eecently  the  autolytic  ferments  have 
proven  themselves  to  be  very  important  in  physiological  and 
Ijathological  processes,  and  of  these  the  one  under  consid- 
eration this  evening  is  perhaps  the  most  interesting.  Since 
Miiller's  work  we  know  better  how  the  solid  pneumonic  lung 
becomes  clear:  the  exudate  is  digested  as  if  it  were  a  piece 
of  meat  in  the  intestine.  We  know  something  of  the  nature 
of  the  ferment,  for  Miiller  has  shown  that  the  end  products 
of  this  digestion  are  many  of  them  the  same  as  in  tryptic 
digestion ;  we  know  that  the  ferment  is  not  the  same  as  trj'p- 
sin  for  it  acts  in  acid  medium.  We  can  now  measure  the 
amount  of  exudate  resolved  during  the  past  few  hours,  for 
one  of  Miiller's  students  has  shown  that  to  be  possible  by 
determining  the  nitrogen  increase  in  the  urine;  we  now 
know  the  curve  of  nitrogen  excretion  in  various  forms  of 
pneumonia,  for  Dr.  Cook  has  determined  this  for  us. 

But  the  point  of  greatest  interest  in  Dr.  Cook's  work  is 
the  curve  in  cases  of  delayed  resolution,  for  to  explain  the 
extraordinary  nitrogen  output  in  such  cases  one  would  sus- 
pect two  or  three  limgs  had  resolved. 

Whether  or  not  Dr.  Cook's  explanation  will  stand  the 
test  of  future  work  or  not  remains  to  be  seen.  At  present, 
so  far  as  I  can  see,  there  is  no  other  to  give.  It  may  be 
hard  to  think  of  a  continuous  inflammatory  exudation  going 
on  in  such  cases,  but  no  harder  than  to  imagine  the  exudate 
remaining  unchanged  for  several  weeks  with  the  identical 
fibrin  strands  and  the  identical  pus  cells.  However  this 
may  be  the  curve  of  nitrogen  excretion  in  such  cases  is 
remarkable,  and  its  true  explanation  may  throw  some  new 
light  on  the  pneumonic  processes. 

The  Metabolism  in  Albnminnria.    Dr.  Emerson. 

(To  appear  in  A^ol.  X  of  The  Johns  Hopkins  Hospital 
Eeports.) 

Actinomycosis.    Dr.  Erving. 

(See  November  Bulletin,  1902.) 

The  Clinical  Value  of  Oliver's  Haemocytometer.     Dr.   Baum- 

GARTEN. 

(See  July  Bulletin,  1902,  page  176.) 

Discussion. 

Dr.  Emerson. — In  considering  the  value  of  Oliver's 
Hoemocytometer  it  should  be  bom  in  mind  that  it  was  not 
introduced  as  a  short  cut  to  blood  counting,  an  easy  clinical 
method  for  obtaining  approximate  results.  Oliver  found 
that  the  Thoma  Zeiss  counter  did  not  give  results  accurate 
enough  for  his  physiological  experiments  and  invented  this 
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as  a  more  accurate  instrument,  a  superior  method  for  count- 
ing red  blood  cells  of  normal  blood. 

The  question  will  be  asked  at  once,  how  can  a  blood  count 
be  made  more  accurately  than  by  counting  the  cells  ?  And 
the  answer  is  this:  by  blood  count  is  meant  the  result  cal- 
culated from  the  average  number  of  cells  in  eight  of  the 
sixteen  unit  squares  of  the  millimeter  square.  As  a  rule  I 
am  afraid  the  term  "  blood  count "  means  the  result  of  less 
work  than  this.  Now  if  the  person  counting  has  patience 
enough  to  count  many  more  squares  than  this  his  result 
will  be  much  more  accurate,  and  this  is  what  Oliver  did  in 
standardizing  his  instrument.  He  counted  one  hundred  and 
twenty  squares.  With  an  instrument  thus  standardized  the 
results  obtained  are  more  accurate  than  the  ordinary  blood 
counting  and  much  easier,  but  its  greater  accuracy  is  the 
essential  thing,  providing  the  blood  be  normal,  and  it  is  the 
slight  physiological  variations  one  is  studying.  Oliver  ex- 
pressly stated  that  his  instrument  should  not  be  used  in 
blood  diseases.  But  the  ease  and  rapidity  with  which  the 
instrument  is  used  of  course  won  it  favor,  and  it  has  been 


recommended  for  clinical  work.  One  person  compared  it 
with  actual  counting  in  twenty-seven  cases,  including  various 
blood  diseases,  and  obtained  results  which  compared  wonder- 
fully. I  do  not  believe  two  persons  each  with  Thoma  Zeiss 
instruments  would  have  done  much  better,  if  as  well. 

We  have  used  the  instrument  in  the  clinical  laboratory. 
So  long  as  the  blood  was  normal  the  results  were  strikingly 
constant,  but  in  chlorosis  and  pernicious  anjemia,  far  from 
accurate.  Dr.  Baumgarten  has  carefully  gone  over  this 
work.  He  finds  that  the  plasma  is  precipitated  by  Hayem's 
solution  and  that  this  is  an  important  source  of  error  in  low 
counts.  He  finds  also  that  the  size  of  the  corpuscles  is  a 
matter  of  considerable  importance,  large  corpuscles  giving  a 
high  count,  small  corpuscles  a  count  too  low.  By  correcting 
these  errors  the  results  compare  more  favorably  with  the 
actual  coimt,  but  even  then  not  well.  How  Scannell  got  such 
satisfactory  results  in  eases  of  primary  anaemias  without 
maiing  corrections  for  either  sovirce  of  error  we  are  at  a  loss 
to  explain. 


NOTES  ON  NEW  BOOKS. 


Minor  Surgery  and  Bandaging,  including  the  treatment  of 
fractures  and  dislocations,  the  ligation  of  arteries,  ampu- 
tations, excisions  and  resections,  intestinal  anastomosis, 
operations  upon  nerves  and  tendons,  tracheotomy,  etc. 
By  Henry  R.  Whartox,  M.  D.,  Professor  of  Clinical  Surgery 
in  the  Woman's  Medical  College  of  Pennsylvania,  etc.  Fifth 
edition,  enlarged  and  thoroughly  revised,  with  509  illustra- 
tions.    (Philadelphia  and  New  Yoi'k:  Lea  Brothers  £  Co.,  1902.) 

This  is  an  excellent  book  for  students  and  well  deserves  the 
success  which  is  emphasized  by  the  fact  that  it  has  reached 
its  fifth  edition.  The  important  subject  of  surgical  bacteriol- 
ogy in  the  present  edition  has  a  special  chapter  devoted  to  it. 
The  book  is  well  printed  and  fully  illustrated. 

A  Text-Book  of  Surgery.  By  Dr.  Hermann  Tillmanns,  Pro- 
fessor in  the  University  of  Leipsic.  Translated  from  the 
Seventh  German  Edition  by  Benjamin  T.  Tilton,  M.  D., 
Instructor  in  Surgery,  Cornell  University,  and  John  Rogers, 
M.  D.,  Instructor  in  Surgerj',  Cornell  University.  Edited  by 
Lewis  A.  Stimson,  M.  D.,  Professor  of  Surgery,  Cornell  Uni- 
versity. Volume  I — The  principles  of  surgery  and  surgical 
pathology.  With  five  hundred  and  sixteen  illustrations. 
{New  York:  D.  Appleton  £  Company,  1901.) 

This  work  is  a  thorough  revision  of  the  translation  of  the 
third  German  edition  which  appeared  in  1894  and  which  was 
extensively  used  in  medical  schools.  The  great  advances  which 
have  been  made  during  seven  years  in  pathology  and  bac- 
teriologj'  have  practically  made  the  present  edition  a  wholly 
new  book.  The  translation  seems  very  well  made.  We  regret 
to  see  mistakes  in  the  spelling  of  some  well-known  American 
names  however. 

American  Edition  of  Nothnagel's  Encyclopedia.  Diphtheria.  By 
Wm.  p.  Nohthbup,  M.  D.,  of  New  York.  Measles,  Scarlet 
Fever,  and  German  Measles.  By  Professor  Dr.  Th.  von 
JuRGENSEN,    Professor    of    Medicine    in    the    Universitv    of 


Tiibingen.     Edited,  ^vith  additions,  by  William  P.  North- 
RUP,   M.  D.,  Professor  of  Pediatrics  in  the  University  and 
Bellevue    Medical    College,    New    York.     Handsome    octavo, 
672   pages,   illustrated,   including   24   full-page  plates,   3   of 
them  in  colors.     Cloth,  $5.00  net;   Half  Morocco,  $6.00  net. 
{PhiladelphM  and  London:  W.  B.  Saunders  £  Co.,  1902.) 
This  volume,  the  third  in  the  -eeries  of  English  translations 
of  the  "  Nothnagel  System  of  Practical  Medicine,"  is  fully  equal 
to  its  predecessors.     The  article  on  Diphtheria,  entirely  origi- 
nal with  the  editor,  is  fully  in  keeping  with  the  high  standard 
set  by   the   other   German  articles  which   comprise   the  work. 
Dr.  Northrup  was  associated  with  Dr.  O'Dwyer  at  every  step 
in  the  perfection  of  intubation  tubes  and  is  particularly  fitted 
to  describe  this  aspect  of  the  treatment  of  diphtheria. 

Professor  Jiirgensen's  monograph  on  Measles  is  one  of  the 
most  comprehensive  contributions  on  that  infection  which  has 
appeared  and  brings  out  fully  the  valuable  Danish  records  of 
the  Faroe  Islands  epidemic.  His  exposition  of  Scarlatina  is 
unrivaled  both  for  clinical  detail  and  exactness  and  clearness 
of  statement.  "  Fourth  Disease "  and  German  Measles  are 
also  treated  of  briefly.  The  book  is  profusely  illustrated,  con- 
taining, besides  a  large  number  of  text  cuts,  twenty-four  full- 
page  plates,  three  of  which  are  in  colors.  The  illustration  of 
Koplik's  sign  is  very  good. 

Diseases  of  the  Nose,  Pharynx,  and  Ear.    By  Henrt  Gradle, 
M.  D.,    Professor    of    Ophthalmology    and    Otology,    North- 
western University  Medical  School,  Chicago.     Octavo  of  547 
pages,  profusely  illustrated,  including  two  full-page  plates 
in  colors.     (Philadelphia  and  London:  W.  B.  Saunders  &  Co., 
1902.) 
This   volume   is  intended   to   present   diseases   of   the   Nose, 
Pharynx,   and   Ear   as    the    author   has    seen   them   during   an 
experience  of  nearly  twenty-five  years.     The  result  is  an  emi- 
nently practical  and  helpful  book  which  can  be  commended  to 
students.     The  text  is  concise,  the  illustrations  are  good  and 
the  therapeutic  suggestions  are  sensible. 
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Transactions  of  the  Chicago  Pathological  Societj-.  From  Octo- 
ber, 1899,  to  June,  1901.  Volume  IV.  {Chicago:  American 
Medical  Association  Press,  1902.) 

This  volume  is  most  creditable  in  contents,  illustrations  and 
press-work.  We  congratulate  the  Chicago  Pathological  Society 
upon  the  character  of  its  scientific  work  and  its  mode  of 
presentation  to  the  public.  It  is  to  be  hoped  that  eventually 
full  stenographic  reports  may  be  published  of  the  communica- 
tions and  discussions  at  the  regular  meetings. 

The  Operations  of  Surgery.  By  W.  H.  A.  Jacobson,  M.  Ch. 
Oxon.,  P.  R.  C.  S.,  Surgeon  to  Guy's  Hospital;  Consulting 
Surgeon  Eojal  Hospital  for  Children  and  Women;  Member 
Court  of  Examiners  Eoj'al  College  of  Surgeons,  etc.;  and 
F.  J.  Stewakd,  M.  S.  London,  F.  R.  C.  S.,  Assistant  Surgeon 
Guy's  Hospital  and  to  the  Hospital  for  Sick  Children; 
Surgeon  in  Charge  of  the  Throat  Department,  Guy's  Hos- 
pital. Fourth  Edition,  Revised,  Enlarged  and  Improved. 
550  Illustrations.  Two  Volumes:  Volume  I — Operations  on 
the  Upper  Extremitj-;  Operations  on  the  Head  and  Neck; 
Operations  on  the  Thorax.  Volume  II — Operations  on  the 
Abdomen;  Operations  on  the  Lower  Extremity;  Operations 
on  the  Vertebral  Column.  {Philadelphia:  P.  Blakistotfs  Son 
&  Co.,  1902.) 

It  is  stated  upon  the  title  page  that  this  treatise  is  intended 
especially  for  the  use  of  those  recently  appointed  to  hospital 
positions  and  for  those  preparing  for  the  higher  examinations. 
It  is,  however,  of  the  highest  utility  to  all  surgeons  and  the 
authors  deserve  much  praise  for  the  comprehensive  character 
of  the  work.  Although  an  English  book,  full  credit  is  given  to 
many  American  surgeons.  Thus,  for  example,  Tiffany  and 
Keen's  work  on  the  Gasserian  ganglion  is  fully  described; 
Halsted's  breast  and  hernia  operations;  McBurney's  opera- 
tions for  hernia  and  appendicitis;  and  special  operations  of 
Nancrede,  Kellj',  Brj'ant,  Finney,  Fenger,  Senn,  M.  H.  Richard- 
son, Walker  and  others.  Nothing  impresses  one  more  than 
the  catholicity  of  the  book  in  its  dealing  with  surgeons  of 
every  land.  It  is  doubtless  possible  to  point  out  defects  of 
method  and  faults  of  execution  in  so  large  a  work  but  we 
have  no  disposition  to  do  so  since  the  results  of  the  volumes 
themselves  are  so  large.  The  declaration  of  the  authors  that 
the  present  work  must  be  rewritten  from  time  to  time  is  after 
all  the  surest  guarantee  of  the  continued  success  of  the  book. 
Edition  must  follow  edition  and  methods  at  present  in  vogue 
must  be  modified  or  rejected  as  farther  knowledge  is  acquired. 
The  present  edition  is  creditable  in  every  way  and  can  but  be 
most  helpful  to  those  for  whose  benefit  it  has  been  prepared. 


Quain's  Dictionary  of  Medicine.  By  various  writers.  Third 
edition  largely  rewritten  and  revised  throughout  with 
fourteen  colored  plates  and  numerous  other  illustrations. 
Edited  by  H.  MoNTAGtiE  Mueeay,  M.  D.,  F.  R.  C.  P.,  Joint 
Lecturer  on  Medicine,  Charing  Cross  Hospital,  etc.  Assisted 
by  John  Harold,  M.  B.,  Physician  to  St.  John  and  St. 
Elizabeth's  Hospital,  etc.,  and  W.  Cecil  Bosanquet,  M.  D., 
Phj'sician  to  Out-Patients,  Victoria  Hospital  for  Children, 
Chelsea,  etc.     (New  York:  D.  Appleton  &  Company,  1902.) 

Those  who  were  much  disappointed  in  the  second  edition  of 
Quain's  Dictionary  can  congratulate  themselves  that  the  work 
of  preparing  the  third  edition  has  fallen  into  such  competent 
hands.  Much  which  had  become  obsolete  in  former  editions 
has  been  omitted  and  many  details  as  to  modern  discoveries 
have  been  added.  In  articles  like  those  on  malarial  fever, 
diphtheria,  t3phoid  fever,  diseases  of  the  pancreas,  angina 
pectoris,  morbid  conditions  of  the  blood,  one  feels  that  the 
present  state  of  medical  knowledge  has  been  carefully  re- 
flected and  nothing  remains  to  be  added.  The  work  is  a  single 
volume  of  about  1900  pages  and  is  easy  of  reference.  The 
colored  illustrations  are  good  and  the  press  work  and  paper 
are  excellent.  The  book  is  worthy  of  a  place  in  every  good 
library. 

The  Medical  Annual.  A  Year  Book  of  Treatment  and  Practi- 
tioner's Inde.i.  1902.  (Bristol:  John  Wright  d  Co.;  New  York: 
E.  B.  Treat  &  Co.) 

This  is  the  twentieth  year  of  this  annual  and  those  who  have 
used  it  know  how  valuable  it  is.  As  the  title  suggests,  special 
attention  is  given  to  treatment  and  there  is  a  considerable 
section  on  new  drugs  and  procedures  in  therapeutics.  The 
subjects  are  arranged  in  alphabetical  order  and  to  certain 
ones  special  attention  has  been  given.  Thus,  in  the  article 
on  arsenical  poisoning  by  Dr.  Kelynack,  the  circumstances  of 
the  recent  epidemic  in  England  have  been  well  summarized 
and  the  principal  features  pointed  out.  The  literature  is  given 
and  the  article  is  illustrated  by  two  excellent  plates  of  the 
skin  lesions.  Under  the  heading  of  aseptic  surgerj'  is  a  good 
description  of  some  of  the  New  York  operating  rooms  and 
the  general  methods  employed.  The  articles  throughout  are 
well  done;  it  is  of  course  impossible  to  note  them  in  detail. 
There  are  sectians  on  sanitation  and  on  recent  medico-legal 
decisions.  A  list  is  given  of  the  principal  medical  works  pub- 
lished during  the  year.  Altogether  this  work  is  very  helpful 
and  worthy  of  commendation. 


STUDIES  IN  TYPHOID  FEVER 


SERIES    I-II-III. 


The  papers  on  Typhoid  Fever,  edited  by  Professor  William  Osier,  M.  D.,  and  printed  in  Volumes  IV,  V  and  VIII  of 
The  Johns  Ifopkins  Hospital  Eeports  have  been  brought  together,  and  bound  in  cloth. 

The  volume  includes  thirtj'-five  papers  by  Doctors  Osier,  Thayer,  Hewetson,  Blumer,  Flexner,  Read,  Parsons,  Finney, 
Gushing,  Lyon,  Mitchell,  Hamburger,  Dobbin,  Camac,  Gwyn,  Emerson  and  Young.  It  contains  776  pages,  large  octavo, 
with  illustrations.  It  gives  an  analysis  and  study  of  the  cases  of  Typhoid  Fever  in  The  Johns  Hopkins  Hospital  for  the 
past  ten  years. 

The  price  is  $5.00  per  copy.  Only  a  few  copies  of  the  volume  are  on  sale.  Those  wishing  to  purchase  should  address 
their  orders  to  the  Johns  Hopkins  Press,  Baltimore,  Maryland. 
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Volume  I.     423  pages,  99  plates. 


Volume  II.     570  pages,  with  28  plates  and  figures. 


Volume  III.     766  pages,  with  69  plates  and  figures. 


Volume  IV.     504  pages,  33  charts  and  illustrations. 

Report  on  TypUold  Fever. 

By  William  Osleb,  M.  D.,  with  additional  papers  by  W.  S.  Thateb,  M.  D., 
and  J.  Hewetson.  M.  D. 

Report  In  Nenrolosy. 

Dementia  Paralytica  In  the  Negro  Kace:  Studies  In  the  Histology  of  the 
Liver;  The  Intrinsic  Pulmonary  Nerves  In  Mammalia;  The  Intrinsic 
Nerve  Supply  of  the  Cardiac  Ventricles  In  Certain  Vertebrates;  The 
Intrinsic  Nerves  of  the  Submaxillary  Gland  of  Mils  iiiiifculiix:  The 
Intrinsic  Nerves  of  the  Thyroid  Gland  of  the  Dog;  The  Nerve  Elements 
of  the  Pituitary  Gland.    By  Henri  J.  Berklkt.  M.  D. 

Report  In  Snrsery. 

The  Results  of  Operations  for  the  Cure  of  Cancer  of  the  Breast,  from 
June,  1889,  to  January,  1894.    By  W.  S.  Halbied,  M.  D. 

Report  In  Gynecolo^r* 

Hydrosalpinx,  with  a  report  of  twenty-seven  cases;  Post-Operative  Septic 
Peritonitis;  Tuberculosis  of  the  Endometrium.    By  T.  S.  Cullen,  M.  B. 

Report  in  Pathologr. 

Declduoma  Mallgnum.    By  J.  Whitridge  Williams.  M.  D. 


Volume  VII.     537  pages  with  illustrations. 


Volume  V.     480  pa^es,  with  32  charts  and  illustrations. 

V     '  '•  y  '  bpNTHNTS: 

The  Malarial  Fevers  of  Baltlmdrei.V  By  W.  S.  Thater,  M.  D.,  and  J.  Hewet- 
son; M.  D. 
A.  Study  of  some  Fa^al  Cases  of  JIalarla.    By  Lewellys  F.  Barker,  M.  B. 

Stndiea  In  Typhoid  Fever. 

By  WiLLiAH   O^LER,'  SI.  D.^   wltJi-,'addltlonal   papers   by   G.   Bldmeb,   M.  D., 
SiuoN  Flexner,  M.'Ii.,  "WALtMREED,  M.  D.,  and  H.  C.  Parsons,  M.  D. 


Volume  VI.     414  pageo,  with  79  plates  and  figures. 

Report  In  Nenrolo^y. 

Studies  on  the  Lesions  produced  by  the  Action  of  Certain  Poisons  on  the 
Cortical  Nerve  Cell  (Studies  Nos.  I  to  V).    By  Henri  J.  Bebklei,  M.  D. 

Introduotory.— Recent  Literature  on  the  Pathology  of  Diseases  of  the  Brain 
by  tne  Chromate  of  Silver  Methods;  Part  I.— Alcohol  Poisoning.— Exper- 
imental Lesions  produced  by  Chronic  Alcoholic  Poisoning  (Ethyl  Alco- 
hol). 2.  Experimental  Lesions  produced  by  Acute  Alcoholic  Poisoning 
(Ethyl  Alcohol);  Part  11. — Serum  Poisoning.— Experimental  Lesions  In- 
duced by  the  Action  of  the  Dog's  Serum  on  the  Cortical  Nerve  Cell; 
Part  III.— RIcIn  Poisoning.- Experimental  Lesions  Induced  by  Acute 
Rlcln  Poisoning.  2.  Experimental  Lesions  induced  by  (Jhronlc  Rlcin 
Poisoning;  Part  IV.— Hydrophobic  Toxaemia.- Lesions  of  the  Cortical 
Nerve  Cell  produced  by  the  Toxine  of  Experimental  Rabies;  Part  V. — 
Pathological  Alterations  in  the  Nuclei  and  Nucleoli  of  Nerve  Cells  from 
the  Effects  of  Alcohol  and  RIcIa  Intoxicailon;  Nerve  Fibre  Terminal 
Apparatus;  Asthenic  Bulbar  Paralysis.     By  Henri  J.  Berelei,  M.  D. 

Report  In  Patholoen^. 

By 

Pregnancy  in  a  Rudimentary  Uterine  Horn.  Rupture.  Death,  Probable 
Migration  of  Ovum  and  Spermatozoa.  By  Thouas  S.  Cdllen  ,  M.  B.,  and 
G.  L.  WiLKim,  M.  D. 

Adeno-Myoma  Uteri   Ditfusum  Benlgnum.    By  Thouas  S.   Cullen,  M.  B. 

A  Bacteriological  and  Anatomical  Study  of  the  Summer  Diarrhoeas  of 
Infants.    By  William  D.  Bookeb.  M.  D. 

The  Pathology  of  Toxalbumin  Intoxications.    By  SiuoN  FLXxmB,  M.  D. 


1.  A  Critical  Review  of  Seventeen  Hundred  Cases  of  Abdominal  Section 
from  the  standpoint  of  Intraperitoneal  Drainage.  By  J.  G.  Clare, 
M.  D. 

I.  The  Etiology  and  Strnctcre  of  true  Vaginal  Cysts.  By  James  Ernest 
Stokes,  M.  D. 

A  Review  of  the  Pathology  of  Superficial  Burns,  with  a  Contribution 
to  our  Knowledge  of  the  Pathological  Changes  in  the  Organs  in  cases 
of  rapidly  fatal  burns.    By  Charles  Russell  Bardeen,  M.  D. 
rV.    The   Origin,    Growth    and   Fate   of   the    Corpus    Luteum.    By   J.    Q. 
Clark,  M.  D. 
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ACTINOMYCOSIS  HOMINIS  IN  AMERICA,  WITH  REPORT  OF  SIX  CASES.^ 

William  G.  Erving,  M.  D. 


The  first  eases  of  actinomycosis  liomiBis  to  be  noted  in 
America  were  those  reported  by  Murpliy  of  Chicago  in  1885. 
Seven  years  previously  the  articles  of  Bollinger,  Harz,  and 
Israel,  appearing  in  Germany,  had  definitely  established  the 
relationship  of  the  disease  in  animals  and  man  to  its  cause — 
the  streptothrix  actinomycotica,  or  ray  fungus. 

In  the  years  subsequent  to  the  appearance  of  Murphy's 
article,  numerous  cases  of  the  disease  were  reported  from 
various  parts  of  this  country,  until,  in  1899,  Dr.  John  Ruhriih 
of  Baltimore  was  able  to  present  a  collection  of  58  cases, 
many  of  which  were  then  published  for  the  first  time. 

In  this  most  thorough  discussion  of  the  subject,  the  re- 
sults obtained  from  a  compilation  of  these  American  cases 
were  compared  with  those  of  several  hundred  cases  collected 
in  Europe  by  Moosbrugger,  Sokolow,  Guder,  Poncet  and 
Berard,  and  others,  to  bring  out  many  valuable  facts  re- 
garding the  disease  and  its  treatment. 

To  this  collection  Euhriih  subsequently  added  4  cases  as 
addenda,  and  seven  others  in  a  supplementary  report  appear- 
ing in  1900,  thus  including  all  the  cases  appearing  in  the 
American  medical  literature  to  November,  1899. 

Since  the  publication  of  Euhrah's  article,  cases  have  been 
more  frequently  reported,  25  appearing  in  the  current  Amer- 
ican literature  from  November,  1899,  to  December,  1901, 
inclusive. 


'Read  before  the  Johns  Uopkins  Hospital   Medical  Society,  June 
1903. 


In  addition  to  these,  five  cases  occurring  in  the  wards  of 
tRe  Johns  Hopkins  Hospital  and  a  sixth  in  those  of  the 
Union  Protestant  Infirmary  of  Baltimore  are  now  reported 
for  the  first  time,  making  a  total  of  100  American  cases. 

Of  the  five  cases  observed  in  this  hospital — all  of  which 
have  occurred  within  the  past  three  years — the  disease  was 
primary  in  the  cervico-facial  region  in  one,  in  the  thoracic 
region  in  a  second,  and  in  the  abdominal  region  in  the  re- 
maining three.  One  of  the  abdominal  cases  died  and  one 
recovered,  while  the  other  cases  have  not  yet  been  dis- 
charged. The  sixth  case,  where  the  disease  was  located  in 
the  abdominal  region,  terminated  fatally. 

Following  are  the  chief  points  in  the  clinical  histories  of 
each: 

Case  No.  1. — A.  B.,  male,  black,  17  years  old,  a  rivet 
cleaner,  from  Hampton,  Va. 

He  entered  the  hospital  September  34,  1901,  complaining 
of  pain  in  the  right  side  of  face. 

There  was  nothing  of  importance  in  his  family  or  personal 
history,  nor  any  history  of  infection.  Eight  months  pre- 
vious he  first  noticed  stiffness  of  the  lower  Jaw  and  swelling 
in  front  of  and  below  the  right  ear. 

This  swelling  increased  slowly,  became  painful,  and  in 
April  he  was  operated  on  at  the  Hampton  hospital,  and  the 
pain  was  relieved,  but  discharging  sinuses  persisted  in  the 
wound. 

Examination  showed  a  large  swelling  in  the  region  of  the 
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zygoma  and  under  the  ramus  of  the  Jaw,  soft  and  tender, 
save  below  the  ear  where  there  was  a  hard  mass.  He  was 
unable  to  separate  his  jaws.  Numerous  sinuses  were  pres- 
ent, containing  typical  "  sulphur "  granules,  in  which  the 
ray  fungus  was  demonstrated  microscopically.  The  febrile 
response  to  the  administration  of  tuberculin  was  somewhat 
.suggestive,  not  typical. 

For  two  months  the  patient's  condition  remained  the 
same,  new  sinuses  appearing  at  intervals  and  his  tempera- 
ture ranging  from  99°-100°  F.,  while  blood  examinations 
showed  a  moderate  leucocytosis  of  8-10,000.  On  November 
IG  Dr.  Mitchell  explored  the  region  of  the  right  lower  jaw, 
which  was  found  to  be  greatly  thickened,  due  to  the  forma- 
tion of  spongy  tissue  beneath  the  periosteum.  This  was 
chiseled  away  to  normal  bone,  the  adjacent  diseased  soft 
parts  and  scar  tissue  were  dissected  oiit,  and  the  wound  was 
packed  with  iodoform  gauze.  The  after-treatment  consisted 
of  irrigations,  at  first  daily,  then  on  alternate  days,  with 
weak  bichloride  of  mercury  solutions,  and  the  draining  of 
the  wound  with  iodoform  gauze,  for  which  last,  gauze  soaked 
in  a  saturated  solution  of  potassium  iodide  was  substituted 
in  January  and  continued  three  months.  At  the  same  time 
IvI  was  administered  internally  in  increasing  doses,  reaching 
a  maximum  of  50  grains  t.  i.  d.  The  wound  healed  slowly 
until  early  in  March,  when  but  a  single  sinus  remained. 
However,  at  intervals  the  right  side  of  face  would  swell  and 
the  patient  would  suffer  considerable  pain.  These  condi- 
tions grew  worse  and  in  March  a  new  sinus  appeared  \mder 
the  ramus,  admitting  a  probe  a  distance  of  5  cm. 

On  March  37  Dr.  Mitchell  again  explored  the  jaw,  found 
that  the  new  sinus  extended  nearly  to  the  coronoid  process, 
while,  communicating  with  the  old  sinus  in  the  region  of 
the  zygoma,  was  a  pocket  containing  about  10  grams  of  pus. 
He  removed  the  coronoid,  part  of  the  zygoma,  and  much  of 
the  ramus,  and  dissected  away  the  granulation  and  scar 
tissue,  this  last  permitting  the  jaws  to  be  widely  separated. 
The  after  treatment  was  similar  to  that  following  the  first 
operation,  and  the  wound  is  healing  slowly,  while  the 
patient's  general  condition  remains  good. 

Case  No.  2. — J.  B.,  male,  white,  unmarried,  age  26  years; 
residence,  Mt.  Wolf  (York  Co.),  Pennsylvania;  occupation, 
farmer. 

Entered  the  Johns  Hopkins  Hospital  September  34,  1901, 
complaining  of  a  discharging  sinus  in  the  chest. 

His  family  and  personal  history  was  unimportant.  In 
March,  1901,  he  began  to  suffer  from  fever  and  pain  in 
the  chest.  His  chest  bulged  and  his  heart  was  displaced. 
Was  needled  several  times  and  finally  pus  was  obtained  in 
the  left  lower  back.  An  incision  was  made  and  consider- 
able pus  was  evacuated.  There  has  been  an  intermittent 
discharge  ever  since. 

One  week  before  admission  a  red  and  tender  swelling 
appeared  on  the  left  side  of  chest,  outside  and  below  nipjDle. 
This  was  opened  a  few  days  before  admission,  and  a  small 


amount  of  pus  was  evacuated.  There  had  been  considerable 
loss  of  weight  in  the  past  six  mouths,  largely  regained  of 
late. 

Examination  disclosed  a  red  swollen  area,  a  hand's  breadth 
in  diameter,  its  center  in  the  left  anterior  axillary  line, 
which  was  very  tender  on  palpation.  Pus  escaped  from  a 
sinus  admitting  a  probe  as  far  as  the  rib.  Below  the  angle 
of  the  left  scapula  in  the  seventh  interspace  was  a  sinus  dis- 
charging pus  freely.  There  was  decided  flattening  and  im- 
paired motion  of  the  left  side  of  chest.  Distinct  flatness 
and  absence  of  breath  sounds  and  vocal  fremitus  were  found 
over  entire  lower  left  chest. 

On  September  3G  Dr.  EoUis  excised  the  posterior  sinus, 
removed  4  cm.  of  the  8th  rib,  and  opened  into  a  cavity 
18  X  15  cm.  which  contained  a  large  amount  of  thick  yellow 
pus.  In  this  a  branching  bacillus  was  found,  which  did  not 
grow  upon  ordinary  media.  The  cavity  was  packed  with 
iodoform  gauze  and  a  drainage  tube  inserted.  The  abscess 
over  the  same  rib  anteriorly  was  also  opened  and  curetted 
out.  There  was  seemingly  a  communication  between  the 
two  cavities. 

For  two  months  the  patient's  condition  was  improved  but 
a  copious  discharge  continued. 

About  the  middle  of  November  a  swelling  6x8  cm.  ap- 
peared outside  and  below  the  anterior  wound,  painful  and 
tender,  and  presently  fluctuating.  On  November  25  Dr. 
Follis  incised  this,  evacuated  some  pus,  curetted  and  swabbed 
with  carbolic  the  soft  parts  and  the  other  sinuses,  removed  a 
portion  of  the  involved  rib,  spongy  in  character,  and  irrigated 
the  posterior  cavity  with  salt  solution. 

In  the  pus  were  found  typical  "  sulphur  "  granules,  con- 
taining the  ray  fungus. 

E.I  was  administered  internally  in  increasing  doses  to  30 
grains  t.  i.  d. 

The  patient's  condition  improved,  his  temperature  re- 
mained normal,  the  wounds  slowly  granulated  up,  and  ho 
was  discharged  on  December  20,  with  orders  to  continue 
the  KI  treatment  and  to  return  in  two  months  if  the  sinuses 
persisted. 

On  February  4  he  returned.  In  the  middle  of  January 
the  sinuses  had  closed  and  10  days  later  a  swelling  appeared 
over  the  spot,  associated  with  fever  and  chills.  This  was 
incised  and  foul-smelling  pus  escaped. 

Examination  showed  left  chest  less  prominent,  respira- 
tory movement  less,  tympany  below  5th  rib.  All  the  sinuses 
were  healed  save  one  below  the  spine  of  scapula  which  dis- 
charged blood,  no  pus  or  granules  being  evident.  It  admitted 
a  probe  to  a  depth  of  11  cm. 

February  9  patient  failed  to  react  to  tuberculin.  The 
sinus  showed  a  tendency  to  close,  with  damming  back  of  the 
discharge,  accompanied  by  fever,  headache  and  malaise. 

On  February  18  Dr.  Follis  opened  the  left  side  of  thorax, 
removing  a  large  portion  of  three  ribs,  all  diseased.  Through 
this  opening,  equal  to  the  diameter  of  the  underlying  cavity, 
the    whole    space    was    carefully    curetted,    much    pus    and 
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necrotic  tissue  wore  removed,  and  the  cavity  was  swabbed 
with  carbolic,  and  irrigated  with  salt.  Aside  from  a  febrile 
attack,  yielding  to  quinine,  improvement  was  uninterrupted, 
the  wound  healing  rapidly.  After  three  weeks  discharge  was 
slight  and  granules  had  disappeared.  KI  was  continued 
throughout,  up  to  40  gr.  t.  i.  d.  A  sinus  has  persisted  in 
spite  of  swabbing  with  carbolic  several  times.  It  admits  a 
probe  a  few  centimeters.     Otherwise  the  wound  has  healed. 

Case.  No.  S. — F.  S.  G.,  male,  white,  31  years  old,  fireman, 
from  Sparrows  Point,  Md.  He  entered  the  hospital  April 
25,  1899,  complaining  of  swelling  over  right  side  of 
stomach. 

Except  for  attack  of  typhoid  fever  4  years  previous,  his 
history  was  unimportant. 

In  September,  1898,  he  had  a  severe  attack  of  colic,  lasting 
three  days,  without  chills  or  fever.  In  March  following  he 
noticed  tenderness  in  the  right  lower  abdomen,  and  soon 
after  swelling,  accompanied  by  some  pain,  especially  at  the 
end  of  the  day.  No  gastro-intestinal  symptoms.  Examina- 
tion showed  a  tumor  in  the  right  inguinal  region,  parallel  to 
Poupart's  ligament,  10  x  7  cm.  It  was  firm,  smooth,  red- 
dened in  center  and  somewhat  tender,  and  apparently  in  the 
abdominal  wall.  Left  inguinal  glands  were  shot-like,  and 
the  right  larger  and  soft  near  the  swelling. 

On  April  28  Dr.  Finney  incised  the  tumor,  and  opened  into 
a  superficial  abscess  in  the  abdominal  wall.  Considerable 
pus  was  evacuated  and  in  the  numerous  yellow  granules 
which  it  contained,  the  ray  fungus  was  demonstrated  micro- 
scopically. The  abscess  was  curetted  and  drained  with  iodo- 
form gauze.  The  patient's  temperature  was  very  irregular 
until  May  4,  reaching  106.6°;  the  leucocytes,  12,000. 

On  May  20,  the  wound  had  almost  entirely  healed  from 
the  bottom,  the  patient's  condition  was  excellent,  and  he 
was  discharged. 

On  October  20,  1899,  he  re-entered  the  hospital.  After 
his  discharge  he  had  gone  to  Philadelphia,  but  in  a  few 
days  had  grown  rapidly  worse,  and  since  then  had  been  under 
treatment  at  different  hospitals  in  that  city. 

He  had  lost  much  in  weight  and  strength,  and  could  not 
stand  erect  without  pain.  He  limped  on  walking  and  in- 
clined body  toward  affected  side.  A  sinus  persisted  in  the 
old  wound,  discharging  thick,  yellow,  offensive  pus. 

On  November  3  Dr.  Finney  again  operated,  excising  the 
old  granulating  wound.  A  cavity  was  exposed  from  which 
three  sinuses  led.  The  first  passed  beneath  Poupart's  liga- 
ment, opening  into  a  large  cavity  in  the  hollow  of  the  ileum, 
which  was  roughened  and  eroded.  The  second  burrowed 
deep  under  the  femoral  vessels;  while  the  third  extended  to 
the  cfecum  and  entered  its  lumen.  All  these  were  lined 
with  granulation  tissue  and  stringy  yellow  necrotic  tissue, 
while  sulphur  granules  were  present  in  great  numbers.  The 
muscular  abdominal  walls  were  much  weakened  and  showed 
fibrous  changes. 

The  sinuses  were  all  curetted  out,  the  perforation  of  the 


caecum  closed,  the  adjacent  lymph  glands  removed,  and  the 
wound  was  packed  with  iodoform  gauze. 

The  after-treatment  consisted  of  irrigations  of  potassium 
iodide,  20  and  later  40  parts  to  the  1000,  until  March,  when 
bichloride,  1-50,000  was  substituted.  The  sinuses  were  packed 
with  bizmuth  gauze.  Daily  dressings  until  April;  then 
every  other  day.  Granules  plentiful  in  discharge  until 
March  and  never  entirely  absent.  Internally  KI  was  admin- 
istered in  increasing  doses  to  100  grains  t.  i.  d.,  which  was 
contimied  4  months.  The  patient's  condition  improved.  On 
April  26,  1900,  the  inner  sinus  measured  8  cm.  in  depth,  the 
outer  18  cm.  and  they  communicated.  Rubber  catheters 
were  employed  as  drains;  considerable  discharge.  Patient 
had  been  up  and  about  the  ward  for  a  month  and  suffered 
no  pain.     On  this  date  he  was  discharged  at  his  own  request. 

On  May  30,  1900,  he  was  again  admitted.  Ten  days  be- 
fore a  lump  had  appeared  above  the  great  trochanter  of  the 
right  femur,  and  was  associated  with  a  dull  aching  pain. 
The  tumor  now  measured  5.5  cm.  in  diameter,  was  freely 
movable  and  slightly  tender.  From  the  old  sinuses  was  a 
profuse  discharge  containing  granules. 

On  June  2  Dr.  Gushing  incised  this  tumor  and  opened  into 
a  cavity  communicating  with  the  intra-iliac  cavity  via  the 
middle  portion  of  the  iliac  crest.  A  button  of  ileum  was 
removed  to  make  communication  more  direct.  The  old 
sinuses  and  the  cavities  were  curetted  out,  swabbed  with 
carbolic,  and  packed  and  drained  with  iodoform  gauze.  The 
treatment  used  on  previous  occasion  was  resumed. 

About  this  time  a  lump  appeared  in  right  back,  near  the 
lumbar  vertebne.  This  grew  to  4  cm.  in  diameter  and  was 
red,  tender,  and  flTictuating. 

On  July  21  Dr.  Mitchell  incised  this,  evacuated  several 
ounces  of  pus  and  many  granules,  and  found  a  communica- 
tion with  old  sinus  over  iliac  crest.  Cavity  and  sinus  were 
irrigated  and  curetted. 

On  September  4  patient  was  discharged,  two  sinuses  re- 
maining, one  from  above  iliac  crest  behind,  to  middle  of 
Poupart's  ligament,  open  at  both  ends,  the  other  in  back, 
7.5  cm.  deep.     Slight  discharge,  no  granules. 

On  May  20,  1901,  patient  reported.  Had  worked  in 
Washington  as  fireman  since  discharge.  Health  excellent, 
weight  increased  from  148  to  170  pounds.  Two  small  sin- 
uses, one  anterior,  one  posterior,  persisted;  slight  discharge; 
no  granules. 

Case  No.  4- — L-  E-,  female,  age  43,  from  Martinsburg, 
W.  Va.,  white,  manager  of  telephone  office,  unmarried.  En- 
tered hospital  November  18,  1901,  complaining  of  pain  in 
right  side.     Family  and  personal  history  were  negative. 

In  July,  1901,  on  three  successive  nights,  she  had  been 
seized  with  sudden  severe  pain  in  right  side,  not  radiating, 
becoming  dull  and  heavy.  This  was  followed  by  an  illness 
confining  her  to  bed  three  weeks,  and  at  home  three  months. 
This  was  characterized  by  swelling  over  region  of  stomach,  at 
times  pain  in  right  side  radiating  to  groin  and  right  breast, 
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while  the  right  leg  became  almost  paralyzed.  There  was  no 
diarrhoea  or  blood  in  stools.     Right  side  remained  sore. 

Four  weeks  preceding  admission  there  was  an  exacerba- 
tion of  the  symptoms  increasing  in  severity.  Her  appetite 
is  poor,  bowels  iiTCgular;  she  has  lost  weight,  and  has 
slight  fever.  Walking  erect  is  painful.  Sometimes  she  has 
trouble  in  voiding  urine.  One  menstruation  since  March. 
No  jaundice,  sweats  or  chills. 

General  examination  was  negative.  The  abdomen  was 
found  full  below  umbilicus,  depressed  above,  the  abdominal 
respiratory  movements  very  slight.  The  abdomen  was  tym- 
panitic except  in  right  flank,  which  was  not  so  full  as  left, 
and  was  very  tender  on  deep  palpation,  especially  under  ribs. 
The  abdominal  muscles  were  held  firmly,  without  spasm,  and 
on  right  side  were  almost  board-like. 

November  20,  leucocytes  24,400. 

November  22,  leucocytes  36,200. 

On  November  22  Dr.  Halsted  explored  the  region  about 
the  liver  and  the  right  kidney.  An  area  of  necrotic  tissue 
was  found  about  tip  of  liver,  from  which  B.  coli  communis 
was  cultivated.  Pain  ceased  after  the  operation.  In  the 
first  dressing  some  suspicious  granules  were  found.  ^Yound 
was  partly  closed  and  drained. 

On  December  4  temperature  rose  to  101.7°,  abdomen  be- 
came full  and  tender  8-10  cm.  beyond  edge  of  sinus  in  old 
wound,  and  the  discharge  increased.     No  chill. 

On  December  19  Dr.  Halsted  carefully  explored  the  right 
kidney,  stripping  off  the  fatty  capsule.  Kidney  was  small, 
hard,  and  flat.  About  the  tip  of  liver  pus  was  again  found, 
its  origin  not  determined.  Considerable  discharge  followed 
at  first  and  by  February  10  only  a  small  sinus  remained  in 
upper  part  of  wound,  admitting  probe  5^  cm. 

At  this  time  pain  developed  in  hj^pocostal  region  and  on 
February  20  a  new  sinus  appeared  above  the  first,  containing 
"  sulphur  "  granules,  in  which  the  ray  fungus  was  demon- 
strated. The  patient  did  not  react  to  tuberculin.  She  also 
did  not  tolerate  KI,  the  administration  of  which  was  aban- 
doned after  one  week.  Discharge  continued  to  be  profuse 
and  many  granules  therein. 

On  May  16  Dr.  Halsted  again  operated,  entering  first 
abdominally,  and  then  through  the  lower  thoracic  wall  oppo- 
site some  hepato-diaphragmatic  adhesions,  removing  portions 
of  two  ribs.  Between  the  diaphragm  and  liver  was  found  a 
pocket  of  necrotic  material  connecting  with  the  sinus  in  the 
right  flank.  This  was  curetted  and  drained.  Improvement 
has  been  positive  but  very  slow. 

Case  No.  5.— E.  W.  M.,  male,  aged  43,  from  Lance,  Staf- 
ford County,  Va.,  white,  occupation  farmer,  unmarried.  He 
entered  the  hospital  April  11,  1901,  complaining  of  pain  in 
right  side. 

His  family  and  personal  history  were  unimportant.  In 
October,  1900,  he  suffered  from  attack  of  cramps  in  right 
side  without  accompanying  symptoms,  lasting  two  days.  Pain 
was  extreme  and  required  morphia. 


IMarch  4,  1901,  he  caught  heavy  cold  at  Washington. 
Cough  disappeared  a  few  days  later  but  pain  in  side  returned 
and  persisted.  This  pain  was  sharp  and  sticking,  localized 
just  above  and  to  right  of  uml)ilicus,  more  severe  at  night  and 
on  lying  down.  Of  increasing  severity  week  preceding  ad- 
mission. No  fever,  chills,  jaundice  or  diarrhoea.  Had  lost  20 
pounds  since  onset,  and  on  April  27  weighed  129!^.  On  ex- 
amination right  costal  margin  found  much  more  prominent 
than  left,  though  respiratory  excursion  on  two  sides  was 
equal  and  the  lungs  were  negative.  On  palpation  there  was 
found  a  mass  extending  downward  13  cm.  and  with  a  sharply 
marked  edge  3  cm.  below  costal  margin.  The  individual 
costal  cartilages  were  not  palpable,  overlying  skin  was  oedem- 
atous  and  infiltrated.  Mass  extended  beyond  median  line, 
was  very  tender  and  there  was  marked  rigidity  of  muscles 
of  right  epigastrium.  On  percussion  it  was  flat,  merging 
above  into  liver  dulness. 

After  admission  temperature  was  irregular,  never  above 
100.5°  and  reaching  normal  only  seven  days  after  operation. 
The  urine  contained  occasional  casts  and  a  trace  of  albumin 
at  first,  then  became  normal. 

A  blood  examination  on  April  20  showed:  R.  B.  C.  3,800,- 
000,  ha?m.  70  per  cent,  and  leuc.  10,000. 

On  May  7,  the  day  of  operation,  the  leucocytes  had  risen 
to  21,000.  During  this  time  the  tumor  liad  increased  con- 
siderably in  size. 

On  May  7,  under  ether,  Dr.  Mitchell  entered  the  abdomi- 
nal cavity  in  the  right  upper  quadrant.  An  abscess  cavity 
was  opened  into,  which  contained  thin  yellow  pus,  full  of 
typical  yellow  granules,  in  which  the  ray  fungus  was  demon- 
strated microscopically,  and  from  which  there  was  a  slight 
growth  of  colonies  of  actinomj'cosis  in  five  weeks.  The  wall 
of  the  cavity  was  formed  of  necrotic  omentum  and  liver, 
large  masses  of  the  latter  being  curetted  out  without  reach- 
ing normal  liver  tissue.  Iodoform  gauze  was  used  to  pack 
wound.  One  month  later  patient  was  about  ward.  Dis- 
charge was  very  slight  and  no  granules  found. 

On  June  14,  53  days  after  admission  patient  was  dis- 
charged at  his  own  request.  His  weight  was  but  llOi,  but 
his  condition  was  very  good.  Wound  was  apparently  healing 
well  and  from  base,  and  no  granules  were  present.  Shortly 
after  returning  home  condition  grew  worse,  the  wound  broke 
down,  he  sufl'ered  much  pain  in  the  abdominal  region,  rap- 
idly lost  weight  and  strength,  and  died  August  22.  There 
was  no  autopsy. 

Case  No  6.  (I  am  indebted  to  Dr.  J.  M.  T.  Finney  for  the 
following  notes.) — C.  H.  G.,  a  male,  white,  46  years  old, 
farmer,  from  Nut  Bush,  Warren  County,  North  Carolina. 
He  entered  the  Union  Protestant  Infirmary  of  Baltimore 
with  symptoms  of  appendicitis.  His  past  history  was  un- 
important; there  was  nothing  to  lead  to  suspicion  of  infec- 
tion with  actinomycosis;  he  had  had  very  little  to  do  with 
cattle. 

The  attack  resembled  appendicitis  with  abscess  formation 
and  with  that  diagnosis  he  was  brouglit  to  Baltimore  for 
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treatment.  At  the  operation,  which  was  performed  by  Dr. 
Finney,  an  incision  was  made  in  the  abdominal  wall  in  the 
upper  right  inguinal  region,  and  a  large  pus  cavity  was 
opened  into.  The  pus  was  evacuated,  the  cavity  packed  and 
drained,  and  the  patient  subsequently  left  the  hospital  much 
improved. 

He  returned  some  time  later  with  a  recurrence  of  the 
symptoms  and  signs  of  an  abscess  cavity  in  the  right  renal 
region. 

On  April  17,  1900,  Dr.  Finney  again  operated,  entering 
by  an  incision  parallel  to  and  below  the  costal  margin.  As 
in  the  previous  instance  a  large  abscess  cavity  was  opened 
into,  which  had  dissected  its  way  along  the  outside  of  the 
ribs  and  into  the  flank,  posterior  to  the  mid-axillary  line. 
Beyond  this  its  course  was  not  followed. 

The  contents  consisted  of  a  thin  pus  containing  innumer- 
able miliary  granules  of  a  yellowish  color. 

Because  of  its  extent,  complete  excision  of  the  abscess  wall 
was  impossible,  but  a  considerable  amount  of  infected  tissue 
was  removed,  and  the  rest  curetted.  The  cavity  was  then 
irrigated  with  bichloride  of  mercury,  1-1000,  and  packed 
and  drained  with  iodoform  gauze. 

Microscopic  examination  of  the  infected  tissue  and  the 
pus  disclosed  the  presence  of  the  ray  fungus. 

Potassium  iodide  in  small  doses  was  administered  inter- 
nally. The  patient  throughout  had  a  temperature  of  from 
99-101°,  the  wound  healing  but  slowly,  and  on  May  36  he 
again  left  the  hospital  improved.  He  returned  home,  where 
the  disease  later  recurred  and  terminated  fatall}'.  No 
autopsy  was  obtained. 

A  study  of  these  cases  and  of  the  94  others  reported  by 
various  American  observers,  makes  possible  several  conclu- 
sions as  to  the  nature  of  the  disease,  and  suggests  several 
lines  of  treatment,  each  having  its  more  or  less  numerous 
supporters. 

I.  Distribution. — The  cases  are  scattered  widely  through- 
out the  country,  although  very  naturally  most  of  them  are 
reported  from  the  large  medical  centers.  The  residence  of 
the  patient  is  given  in  96  cases.  New  York  State  furnishes 
22;  Illinois,  15;  Massachusetts,  14;  Iowa,  8;  Mai7land,  7; 
Pennsylvania,  5;  Wisconsin,  4;  California,  Ohio,  and  Vir- 
ginia, 3  each;  Tennessee,  Minnesota,  and  Alabama,  2  each; 
Colorado,  Kansas,  Kentucky,  West  Virginia,  North  Carolina, 
and  Prince  Edward's  Island,  1  each. 

It  will  be  noted  that  less  than  20  per  cent  of  these  come 
from  southern  states,  which  may  account  for  the  small  num- 
ber occurring  in  negroes,  but  three  such  cases  being  reported. 

II.  Sex. — 72  were  males,  23  females,  while  in  5  instances 
the  sex  was  not  mentioned.  Leith,  basing  his  results  on 
405  cases,  gives  73  per  cent  males  and  27  per  cent  females. 

III.  Age. — The  youngest  case  reported  was  a  child  of  6 
years,  the  oldest  a  man  of  70.  The  disease  occurs  most 
frequently  in  middle  life,  as  will  be  seen  on  arranging  the 
cases  according  to  decades — 1-9  years,  1  case;  10-19,  9;  20- 
29,  16;  30-39,  19;  40-49,  12;  50-59,  9;  60-69,  6;  70,  1;  age 


not  stated,  26  cases.  Thus  in  47  of  the  72  cases  in  which 
the  age  was  stated,  64  per  cent,  the  patients  were  from  20  to 
49  years  of  age. 

IV.  Occupation. — This  is  mentioned  in  G6  instances. 
There  was  a  wide  range,  but  those  occupations  appearing 
most  frequently  were  farmers,  13  cases;  cattlemen,  5; 
school  children,  5;  housewives  (2  of  these  lived  on  farms),  4; 
stablemen,  3;  carpenters  (one  had  associated  much  with 
animals),  3;  merchants,  3;  clerks,  3;  laborers,  3;  and  physi- 
cians, 2.  Thus  in  24  cases,  36  per  cent,  the  patients  had 
had  much  to  do  with  both  livestock  and  grain. 

V.  Duration. — In  one  instance  the  disease  continued  but 
four  weeks;  in  another,  13  years.  In  14  the  duration  was 
3  months  or  less;  in  11,  3-6  months;  in  18,  6  months  to  1 
year;  in  15,  1-2  years;  in  12,  over  2  years;  while  in  28  cases 
this  was  not  given. 

The  chronic  character  of  the  disease  is  well  shown  by  the 
fact  that  in  44  cases,  62  per  cent,  it  lasted  over  6  months, 
and  in  27,  37  per  cent,  over  1  year,  though  all  the  cases  were 
under  treatment  to  a  greater  or  less  extent. 

VI.  Infection. — Usually  there  is  no  definite  history  of 
infection.  The  disease,  as  occurring  in  man,  is  probably  in 
a  large  majority  of  cases  contracted  from  animals,  especially 
cattle,  in  which  actinomycosis,  usually  known  under  the 
name  of  "lumpy  Jaw"  or  "big  jaw,"  is  not  uncommon;  or 
in  common  with  cattle,  from  grain. 

In  six  of  the  cases  there  was  a  definite  history  of  caring 
for  an  animal  suffering  from  "  lumpy  jaw  "  during  a  con- 
siderable period  preceding  the  manifestation  of  the  disease 
in  the  patient. 

In  several  cases,  too,  there  was  a  history  of  habitually 
chewing  grain  or  straws.  The  fact  that  the  streptothrix 
actinomycotica  habitually  gains  entrance  to  the  human  body 
by  way  of  the  mouth  or  the  nose,  sufficiently  accounts  for 
the  large  proportion  of  cervico-facial  cases,  53  per  cent,  re- 
ported in  this  series. 

In  18  of  these  cases  (cervico-facial)  the  entrance  of  the 
organism  could  be  located  definitel}'  in  a  carious  tooth,  a 
fragment  of  grain  being  found  imbedded  in  the  cavity  in  one 
instance;  while  in  3  others  entrance  was  gained  through 
a  wound,  caused  in  the  different  cases  by  a  clamp  for  artifi- 
cial teeth,  a  tooth-pick  broken  off  beneath  the  tongue  and 
not  removed,  and  an  oat  straw  in  the  same  location.  In  still 
another  instance  the  nucleus  of  an  actinomycotic  abscess  in 
the  submaxillary  region  was  found  to  be  the  fragments  of  a 
beetle. 

Of  the  4  skin  cases,  there  was  an  external  wound  in  2, 
while  in  a  third  the  patient  was  accustomed  to  sleep  in  the 
stable  straw,  wihh  his  back  and  shoulders,  the  seat  of  the 
lesion,  unprotected. 

VII.  Clinical  Characteristics. — These  vary  greatly  with 
the  region  of  the  body  involved.  In  the  cervico-facial  and 
cutaneous,  as  well  as  in  many  of  the  thoracic  and  abdominal 
cases,  which  first  show  themselves  in  the  subcutaneous  tissue 
of  the  walls  of  these  cavities,  the  first  symptoms  noticed  are 
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pain  and  swelling.  This  pain  is  not  often  severe,  and  may 
be  entirely  absent. 

The  swelling  gradually  increases  in  size,  the  tissues  become 
red,  firm,  and  develop  a  board-like  resistance,  while  outside 
this  area  is  a  zone  of  marked  oedema.  The  center  of  the 
involved  area  after  a  longer  or  shorter  interval  becomes  fluc- 
tuating, and  there  follows  a  spontaneous  discharge  of  the 
contents  of  the  actinomycotic  abscess  cavity.  The  con- 
tents are  a  thin,  clear,  syrupy  fluid,  containing  occasional  or 
innumerable  bodies  varying  in  size  from  a  pin  point  to  a 
■  large  pin  head,  of  a  pearly-gray  to  yellowish-white  color — 
the  so-called  "  sulphur  "  granules. 

The  abscess  contents  having  thus,  by  the  fonnation  of  a 
sinus,  succeeded  in  escaping  from  the  cavity,  whose  walls  of 
densely  infiltrated  connective  tissue  tended  to  form  a  con- 
stantly increasing  barrier  to  the  spread  of  the  disease  in 
other  directions,  continue  to  discharge. 

At  this  stage  infection  by  pyogenic  organisms  is  prone  to 
occur,  and  the  discharge  becomes  purulent  in  its  character. 
The  sinus  too  usually  becomes  choked  by  an  exuberant 
growth  of  granulation  tissue,  pus  reaccumulates  in  the  site 
of  the  old  cavity,  and  presently  escapes  in  its  turn  from  some 
newly  formed  sinus,  the  process  repeating  itself  indefinitely. 

In  actinomycotic  cases  high  fever  is  not  marked,  the 
temperature  of  the  patient  usually  running  more  or  less 
irregularly  between  normal  and  101°  F. 

Examination  of  the  blood  shows  a  leucocytosis,  varying  in 
the  7  cases  reported  (-4  in  this  hospital)  from  8000  to  36,300, 
and  averaging  17,000. 

Three  cases  in  the  Johns  Hopkins  Hospital,  in  which  an 
injection  of  tuberculin  was  administered  for  diagnostic  pur- 
poses, failed  to  give  the  febrile  reaction  characteristic  of 
tuberculosis. 

The  cervico-facial  cases  are  often  mistaken  at  first  for 
ordinary  toothache,  and  teeth  are  thereupon  extracted  with- 
out relief.  Trismus  is  a  marked  symptom,  often  being  so 
severe  as  to  necessitate  a  liquid  diet.  These  cases,  if  un- 
complicated, are  unaccompanied  by  marked  general  symp- 
toms. 

In  the  thoracic  forms  the  first  symptoms  are  those  of  a 
bronchitis  or  pleurisy,  the  disease  in  9  of  the  80  thoracic 
cases  seeming  to  confine  itself  chiefly  to  the  pleural  cavity 
and  thoracic  wall. 

Later  on  the  symptoms  become  more  severe,  especially  in 
the  bronchial  cases,  often  presenting  a  picture  typical  of 
phthisis — irregular  fever,  sweats,  chills,  cough,  purulent  or 
blood-stained  sputum,  loss  of  strength  and  emaciation. 
Profuse  hemorrhage  from  the  lungs  is,  however,  rare,  only 
one  case  being  reported,  and  the  sputum  is  only  occasionally 
blood-tinged.  Contrary  to  the  usual  rule  in  tuherculosis  of 
the  lungs,  the  bases  were  involved  primarily  in  7  cases,  the 
apices  in  but  3,  of  the  10  cases  in  which  the  location  of  the 
lesion  was  reported.  On  careful  search  the  ray  fungus  can 
be  found  in  the  sputum. 

The  abdominal  cases  often  resemble  appendicitis,  and  the 


appendix  and  the  caecum  are  the  parts  of  the  intestinal  tratt 
most  frequently  involved  primarily.  In  five  cases  they  were 
definitely  mentioned  as  being  involved,  and  such  was  pre- 
sumably the  fact  in  several  others. 

The  liver  is  also  frequently  affected,  but  apparently  always 
secondarily  to  a  lesion  of  the  intestinal  canal  (5  cases)  or  the 
lungs  (2  cases). 

VIII.  Diagnosis. — Notwithstanding  the  fact  that  many  of 
the  symptoms  of  actinomycosis  are  very  characteristic  of  that 
disease,  diagnosis  should  never  be  positive  without  the  find- 
ing of  the  organism — the  ray  fungus. 

This  occurs  in  the  sulphur  granules  of  the  abscess  con- 
tents, or  much  less  frequently  in  the  walls  of  the  cavity. 
In  man  all  three  characteristic  elements  are  found,  bu.t  the 
long  branching  threads  and  the  coccus-like  bodies  are  more 
often  seen  than  the  bulbous  processes,  and  are  sufficient  for 
establishing  a  diagnosis. 

The  presence  of  bodies  in  the  discharge  resembling  sul- 
phur granules,  observed  macroscopically,  is  not  sufficient  for 
a  diagnosis,  as  under  the  microscope  these  are  frequently 
found  to  be  clumps  of  bacteria,  tuberculous  debris,  etc. 
The  cultivation  of  the  organism,  which  is  an  anaerobe,  is 
attended  with  difficulty  and  growth  is  slow. 

In  the  American  cases  the  "  sulphur "'  granules  were 
almost  invariably  found,  while  the  ray  fungus  was  definitely 
stated  to  have  been  observed  in  71  of  the  cases. 

IX.  Location. — As  far  as  could  be  determined  from  the 
histories,  the  primary  lesion  occurred  in  the  region  of  the 
cheek  or  upper  jaw  in  11  cases,  in  the  lower  jaw  or  neck  in 
43  cases,  a  total  of  53  in  the  cervico-facial  region;  in  20 
instances  in  the  thoracic  region,  in  83  in  the  abdominal, 
while  in  4  the  disease  appeared  to  be  primary  in  the  skin. 

Illich  (as  quoted  by  Ruhrah),  in  a  collection  of  421  cases, 
gives  the  primary  involvement  as  follows:  of  head  and  neck 
55  per  cent,  pulmonary  15  per  cent,  abdominal  80  per  cent, 
cutaneous  3.5  per  cent,  iinknown  6  per  cent. 

X.  Extension. — Although  the  progress  of  the  disease  is 
sluggish,  extension  is  prone  to  follow,  either  by  direct  in- 
volvement of  contiguous  tissues,  or  by  metastases,  the  blood 
current  acting  as  the  carrier. 

The  first  is  by  far  the  most  common,  and  is  well  illus- 
trated by  several  cases. 

Thus  in  the  case  reported  by  Fiitterer  the  primary  lesion 
was  found  at  autopsy  in  the  lower  lobe  of  the  right  lung, 
the  diaphragm  and  liver  being  involved  in  succession. 

In  Bullitt's  pulmonary  case  the  disease  was  found  at 
autopsy  to  have  extended  along  the  sheaths  of  the  psoas 
muscles,  reaching  the  iliac  fossa  on  one  side. 

In  Keen's  case  (Ruhrah's  Summary,  No.  65)  the  disease, 
spreading  from  the  subcutaneous  tissue  of  the  arm,  eroded 
the  axillary  artery,  an  almost  fatal  hemorrhage  resulting, 
while  in  Hudson  and  Flexner's  case  (Ruhrah,  No.  59)  the 
disease,  which  had  commenced  as  a  "  running  sore  "  over  the 
right  scapula,  was  found  at  autopsy  to  have  involved  both 
lungs. 
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In  the  pulmonary  cases  the  pleurce  are  involved  sooner  or 
later,  the  actinomycotic  abscess  tending  to  discharge  on  the 
surface  by  means  of  a  sinus. 

In  17  of  the  20  thoracic  cases  the  abscess  contents  reached 
the  thoracic  wall  and  discharged  either  spontaneously  or 
through  an  incision.  The  ribs  or  vertebriE  were  involved 
secondarily  in  9  of  the  thoracic  cases,  the  ileum  in  one 
abdominal  case,  while  in  11  of  the  cervico-facial  cases  there 
was  bone  involvement. 

That  the  disease  may  reach  other  portions  of  the  body  by 
the  blood  current  is  also  definitely  proved. 

Fiitterer's  case,  above  mentioned,  furnishes  a  beautiful 
example  of  this,  two  actinomycotic  nodules  being  found  at 
autopsy  at  the  base  of  the  tricuspid  heart  valve. 

There  is  no  proof  of  extension  of  the  disease  by  way  of 
the  lymphatic  system  and  it  probably  does  not  occur,  enlarge- 
ment of  the  lymphatic  glands,  or  other  evidence  of  infection 
by  that  channel,  being  conspicuous  by  its  absence. 

XI.  Prognosis. — Eecovery  occurred  in  45  cases,  improve- 
ment in  14;  in  9  no  improvement  was  noted  or  the  ease  was 
lost  sight  of,  while  in  32  there  was  a  fatal  termination. 

Euhrjlh,  reporting  on  the  first  58  cases,  gives  the  follow- 
ing percentages:  Eecovery,  29.39  per  cent;  improvement, 
7.44  per  cent;  no  improvement  or  case  lost  sight  of,  17.42 
per  cent;  and  death,  47.84  per  cent. 

The  prognosis  depends  largely  on  the  location  of  the  dis- 
ease, the  pulmonary  cases  showing  the  highest  mortality, 
the  cervico-facial  the  lowest: 

Cervico-facial.  Abdominal.  Skin.  Pulmonary. 

ReeoTery 36— 67.9<^  5—31.7^  3—50^  2— lO^g 

ImproTcment 7 — 13.3  5 — 31.7              ..  3 — 10 

No  improvemeut 

or  lost  sight  of 5—  !).4  3—13.0  ..  1—5 

Death T 5—   St.4  10—43.4  3—50  15—75 

No.  of  cases        .    53  33  4  30 

XII.  Treatment. — 43  cases  were  treated  surgically,  23  by 
excision  of  the  affected  tissue,  and  21  by  simple  free  incision 
and  curettage.  Both  methods  were  followed  by  irrigations, 
usually  of  bichloride  of  mercury  in  weak  solutions,  and  by 
packing  and  drainage  with  iodoform  gauze. 

34  cases  were  treated  surgically,  11  by  excision,  and  23 
by  incision  and  curettage,  with  after-treatment  similar  to 
the  above,  while  iodide  of  potassium  was  definitely  stated  to 
have  been  used  at  the  same  time  as  an  internal  medicine. 

In  9  cases  potassium  iodide  was  administered  without  sur- 
gical treatment. 

In  1  of  the  2  thoracic  cases  in  which  complete  recovery 
occurred  (Euhrah,  Case  No.  33),  oil  of  eucalyptus  alone  was 
used  (both  internally  and  as  a  spray).  In  one  cervico-facial 
case  and  in  one  abdominal  case,  recovery  followed  injections 
of  cinnamyl  and  muriate  of  cocaine,  and  zinc  and  silver 
nitrate  respectively. 

In  11  cases  the  treatment  was  not  reported. 

In  a  large  proportion  of  the  cases  treated  surgically,  re- 
peated operations  were  necessary  before  recovery  occurred. 
The  disease  exhibited  great  stubbornness  and  recurred  almost 


invariably  after  simple  incision  and  drainage,  and  not  infre- 
quently after  what  was  believed  to  be  complete  excision  of 
the  affected  tissue. 

Good  results  have  followed  in  the  cases  in  this  hospital 
only  after  the  latter  treatment,  though  in  3  of  the  cases  in 
connection  with  less  complete  operations  potassium  iodide 
had  been  administered  previously  in  large  doses  and  for  long 
periods. 

Sawj'ers  of  Iowa  strongly  recommends  in  addition  to  the 
internal  administration  of  potassium  iodide,  its  injection 
hypodermically  into  the  affected  tissues.  He  reports  three 
eases  treated  in  this  way  without  operation,  two  of  which, 
one  a  pulmonary  case  in  which  the  ray  fungus  was  demon- 
strated in  the  sputum,  were  followed  by  recovery,  while  a 
third,  at  the  time  of  his  report,  was  practically  well. 

His  treatment  consists  in  the  injection  of  from  15  to  30 
minims  of  a  1  per  cent  aqueous  solution  of  potassium  iodide 
at  intervals  of  from  3  to  4  days  at  first,  but  later  more  infre- 
quently. In  one  case  41  injections  were  administered,  while 
in  the  pulmonary  case  25  injections  were  made  through  the 
thoracic  wall  directly  into  the  lung  tissue.  The  only  un- 
pleasant effects  noted  were  increased  swelling  and  some- 
times pain  for  a  period  of  about  12  hours  following  the 
injection. 

The  data  regarding  the  43  cases  in  which  potassium  iodide 
has  been  used  internally  in  the  treatment  of  actinomycosis 
are  very  incomplete.  In  4  cases  it  was  certainly  discon- 
tinued without  a  fair  trial,  while  in  the  remainder  the  dura- 
tion of  the  treatment  is  only  infrequently  given.  The 
amounts  also  varied  greatly,  ranging  from  15  to  600  grains 
daily. 

Lieblein,  of  Wolfler's  clinic,  Prague,  in  an  article  on  the 
subject  appearing  in  "  Beitriige  fiir  klinische  Chirurgie," 
Vol.  XXVIII,  p.  198,  gives  the  results  of  potassium  iodide 
treatment  in  connection  with  surgical  incision  in  62  cases,  in 
49  of  which  the  disease  was  located  in  the  cervico-facial 
region.  On  comparing  these  with  the  21  American  cervico- 
facial cases  in  which  potassium  iodide  is  mentioned  as  part 
of  the  treatment,  and  the  32  in  which  no  mention  of  it  is 
made,  it  will  be  seen  that  his  results  are  very  similar  to 
those  of  the  latter  class  of  American  cases.  Both  are  more 
satisfactory  than  the  results  of  those  American  cases  treated 
with  the  drug,  which  in  4  instances  was  not  associated  with 
any  surgical  procedures.     Cervico-facial  eases : 


Ctisea.  CaseB.  caaoaHtlll  under     Cat<eB. 

trentineut. 

1.  Lieblein 49  .36—73^  6— 13^^  4— 8rg       3—  65^ 

Amer-f  3.   K.  I.   treat....31  12— .57  .5—34  1—5        3—14 
ican  "I  3.   No  K.I.  treat. .33  24—75  2—6  4—13        2—6 
4.   (Sand  3  com- 
bined  .53  36—67.9  7—13.3  .5-9.4  5—9.4 

The  drug  probably  has  no  specific  action  on  the  ray  fungus, 
as  this  has  been  found  in  the  body  tissues  after  months  of 
systematic  potassium  iodide  treatment. 

Its  use  is  generally  recommended  in  connection  with  free 
incision  and  drainage  of  the  aetiuomycotic  abscesses  as  thcv 
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appear,  when  the  best  results  are  seen.  The  action  of  the 
potassium  iodide,  as  stated  by  Lieblein,  is  to  bring  about  a 
solution  of  the  cellular  infiltration  about  the  abscess  cavity, 
and  the  consequent  discharge  of  the  ray  fungus,  in  imitation 
of  nature's  own  method  of  healing. 

Porter  of  Boston,  in  his  report  of  8  cases  occurring  in 
his  own  service,  grants  that  the  drug  "has  distinctly  in- 
fluenced some  cases  for  good  and  should  be  used  in  connec- 
tion with  the  local  [surgical]  treatment."  He  advises,  not- 
withstanding, the  complete  excision  of  the  afEected  tissues 
wherever  possible,  a  conclusion  much  in  accordance  with  that 
drawn  from  results  obtained  here. 
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REPORT  OF  TWO  TESTICULAR  TERATOMATA  WITH  A  REVIEW  OF  THE  RECENT  LITERATURE. 

By  H.  W.  Caeey,  M.  D., 
Instructor  in  Histology,  Albany  Medical  School. 


(.From  the  Bemhr  Hiiyiinic  Laboratory,  Albany,  N.   T.) 


The  problems  which  are  to  be  solved  in  regard  to  the 
origin,  development  and  structure  of  teratomata  in  general, 
and  especially  of  those  occurring  in  the  ovary  and  testicle, 
have  aroused  a  widespread  interest  among  pathologists,  as 
is  shown  by  the  rapidly  increasing  literature  on  this  subject. 

A  brief  review  of  the  recent  literatiire,  therefore,  seems 
pertinent,  and  at  the  same  time  we  wish  to  report  two  cases 
of  teratoma  of  the  testicle. 

Case  I.  Clinical  History. — Patient  29  years  old,  married;  occu- 
pation, porter. 

Family  history  is  negative. 

Past  History. — Has  always  enjoyed  good  health.  No  history 
of  syphilis  or  other  venereal  disease. 

Present  Illness. — No  history  of  trauma.  Noticed  a  painless 
enlargement  of  the  left  testis,  about  six  months  previous  to 
admission  to  the  hospital,  which  increased  in  size,  but  was 
not  accompanied  by  pain.  Testis  removed  at  operation  on 
January  3,  1901.  Kecovery  uninterrupted  and  patient  was  dis- 
charged in  nine  days.  On  April  13,  1902,  the  patient  has  just 
recovered  from  an  attack  of  typhoid  fever.  There  is  no  evi- 
dence of  recurrence.     No  discoverable  metastases. 

Pathological  Report. — The  specimen  consists  of  a  globular 
tumor  measuring  lO'/i  x  9  x  7  cm.,  which  represents  an  enlarged 
testicle.  The  epididymis  and  the  vas  deferens  appear  normal. 
The  veins  of  the  pampiniform  plexus  are  slightly  enlarged. 
The  outer  layer  of  the  tunica  vaginalis  is  somewhat  thickened; 
its  inner  surface  smooth.  The  visceral  layer  is  also  smooth, 
and  contains  numerous  dilated  veins.     On  section  the  testicular 


parenchyma  is  entirely  displaced  by  a  soft  bulging  new  growth. 
The  appearance  of  this  varies  in  different  parts.  It  seems  to 
be  made  up  for  the  most  part  of  a  series  of  small  cysts,  vary- 
ing from  1-3  mm.  in  diameter,  which  are  closely  set  together, 
and  which  are  separated  into  groups  by  bands  of  connective 
tissue.  In  some  places  the  amount  of  connective  tissue  is  quite 
large.  The  tumir  shows  yellowish  areas  of  necrosis  and  occa- 
sional areas  of  hemorrhage.  The  fluid  which  is  contained  in 
the  cysts  is  clear  and  slightly  mucilaginous.  Besides  the  cysts 
there  are  small  translucent  grayish  areas  in  the  stroma,  which 
have  the  appearance  of  hyaline  cartilage. 

Microscopic  Exaininatioii. — At  the  margin  of  the  tumor  a  few 
tubules  of  the  testis  are  found,  which  appear  normal.  Imme- 
diately within  these  is  a  connective  tissue  capsule  containing 
a  few  dilated  capillaries. 

For  convenience  the  descriptions  of  the  cysts  and  stroma  are 
given  separately. 

The  Cysts. — Are  found  scattered  generally  throughout  the 
tumor,  and  in  most  instances  have  an  epithelial  lining,  al- 
though this  is  occasionally  absent.  In  outline  they  are  very 
irregular,  due  in  part  to  the  uneven  growth  of  the  epithelial 
lining,  in  part  to  the  character  of  the  connective-tissue  wall. 
The  contents  of  the  larger  cysts  have  escaped,  but  in  the  smaller 
ones  consist  of  albuminous  material,  degenerated  epithelial 
cells,  and  in  some  instances  polymorphonuclears.  The  epithe- 
lium lining  the  cysts  varies  from  the  flat  squamous  to  the 
columnar  type  and  may  be  of  simple  or  stratified  variety.  The 
flat  epithelium  is  confined  mostly  to  the  larger  cysts  where  the 
cells  seem  drawn  apart.  Generally  in  single  layer,  they  are 
stratified  at  rare  intervals.     The  individual  cells  show  a  vacuo- 
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lated  protoplasm  containing-  a  nucleus  -svith  indistinct  chroma- 
tin network.  Certain  cysts  contain  epithelium  which  has  un- 
dergone keratohyaline  change,  forming  epithelial  pearls,  and 
leaving  only  a  single  layer  of  epithelial  cells  as  a  lining.  Solid 
nests  of  epithelial  cells  are  present,  smaller  than  the  above 
cysts.  The  peripheral  cells  are  columnar  and  closely  packed 
together,  those  toward  the  center  become  flattened,  and  fin- 
ally undergo  keratohyaline  change.  By  the  osmic  acid  method 
of  Kolossow  intercellular  bridges  can  be  distinctly  demon- 
strated in  these  solid  epithelial  nests.  Cysts  containing  both 
squamous  and  columnar  epithelium  can  be  found,  and  no  defi- 
nite line  of  demarcation  between  the  two  varieties  of  epithe- 
lium is  apparent;  the  transition  seems  gradual.  Pure  colum- 
nar epithelium  lining  the  cysts  is  rarel}-  seen,  nevertheless  it 
is  present.  The  variety  is  always  simple  or  pseudo-stratified, 
and  the  j)eripheral  protoplasm  contains  zymogen  granules.  No 
ciliated  epithelium  or  goblet  cells  could  be  demonstrated. 
Irregular  and  tortuous  clefts  in  the  stroma  lined  by  cuboidal 
or  squamous  epithelium  occur  here  and  there  in  the  sections 
and  resemble  the  cysts  above  described,  with  the  exception  of 
the  very  irregular  outline.  Small  alveoli  lined  by  simple  colum- 
nar epithelium  are  present,  and  round  about  them  the  epithe- 
lial tissue  has  the  appearance  of  having  undergone  carcino- 
matous change.  The  cells  are  closely  packed  together  into 
irregular  nests  and  seem  to  be  invading  the  surrounding  stroma 
in  every  direction.  The  nuclei  in  these  areas  are  large,  oval 
or  round  with  distinct  chromatin  network  and  often  appear 
vacuolated.  The  protoplasm  is  mostly  degenerated,  and  the 
cell  outline  indistinct.  A  transition  from  the  gland  alveoli  to 
these  malignant  epithelial  nests  is  apparent  in  some  places. 

Stroma. — Connective  tissue  forms  the  predominant  element 
and  presents  a  variety  of  types.  The  most  frequent  is  the  ordi- 
nary white  fibrous  tissue  with  wavy  fibres  and  elongated  irregu- 
lar nuclei.  Where  the  tissue  is  very  dense  and  the  nuclei  very 
closely  arranged,  it  bears  a  striking  resemblance  to  sarco- 
matous tissue.  Myxomatous  tissue  with  very  loosely  arranged 
fibres,  and  large  nuclei  with  distinct  nucleoli,  is  present,  but  in 
small  amounts.  Smooth  muscle  arranged  in  bundles  running 
in  all  directions  is  found  in  all  portions  of  the  tumor.  About 
the  larger  cysts  the  muscle  forms  a  circular  layer,  but  definite 
outer  longitudinal  and  inner  circular  layers  are  not  found. 
Cartilage  exists  in  the  form  of  small  islands  with  circular  out- 
line, which  are  surrounded  by  connective  tissue  from  which 
the  cartilage  appears  to  be  developing.  Only  the  hyaline 
variety  is  present.  Adipose  tissue  is  present  in  small  amount. 
Lymphatic  tissue  occurs  especially  about  the  epithelial  ele- 
ments and  cysts,  but  no  definite  corpuscles  of  Malpighii  are 
found.  The  blood  supply  is  poor.  No  well  defined  vessels  are 
found,  but  here  and  there  are  spaces  in  the  connective  tissue 
containing  blood  corpuscles  and  resembling  dilated  capillaries. 
No  elastic  tissue  could  be  demonstrated  by  Weigert's  method. 

In  this  tumor  we  have  tissues  derived  from  all  three  germi- 
nal layers.  From  the  ectoderm  the  squamous  epithelial  nests 
with  peripheral  columnar  shaped  cells,  which  gradually  flatten 
toward  the  center  finally  to  undergo  keratohyaline  degenera- 
tion, and  the  C3sts  with  squamous  epithelial  lining.  The  for- 
mer represent  the  epidermis. 

From  the  ectoderm,  the  gland  alveoli  with  columnar  epithe- 
lial lining  and  epithelial  nests,  which  have  the  appearance  of 
having  iindergone  malignant  change. 

Microscopically  it  has  every  appearance  of  malignancy,  and 
this  fact,  together  with  its  general  distribution  throughout  the 
tumor,  lead  us  to  believe,  in  spite  of  the  fact  that  the  subse- 
quent history  reveals  no  recurrent  growth,  that  this  represents 
a  true  carcinoma.  The  mesoderm  is  represented  by  the  con- 
nective tissue,  smooth  muscle  and  the  islands  of  cartilage.     The 


tubules  of  the  testis  are  normal;  also  the  epididjmis,  vas  def- 
erens and  veins,  so  that  this  malignant  growth  must  spring  from 
the  elements  of  the  tumor.  Some  cysts  containing  two  types 
of  epithelium  were  described.  Gessner '  explains  these  by  a 
junction  of  two  cysts,  each  having  a  different  epithelial  lining. 

Case  II.     No  clinical  history  can  be  obtained. 

Pathological  Report. — ^The  tumor  consists  of  a  mass  with  the 
general  shape  of  the  testicle  measuring  9x7x7  cm.  Its  outer 
surface  is  smooth  and  covered  by  a  double  membrane,  which 
represents  the  tunica  vaginalis.  The  outer  layer  of  the  tunica 
is  smooth  and  normal  in  appearance,  both  externally  and 
internally.  It  contains  a  number  of  rather  large  veins.  The 
inner  layer  of  the  tunica  vaginalis  forms  the  capsule  of  the 
tumor.  It  is  slightly  and  uniformly  thickened.  Numerous 
large  blood  channels  can  be  seen  coursing  through  it.  In 
places  it  is  attached  firmly  to  the  tumor,  in  other  places  only 
loosely.  The  tumor  differs  in  consistency  in  different  parts; 
in  some  places  it  is  solid,  in  others  cystic.  The  epididymis  is 
not  apparent  to  the  eje.  On  section  the  cut  surface  of 
the  tumor  is  very  irregular,  contains  circumscribed  por- 
tions bulging  above  the  general  level  and  other  depressed 
areas,  which  seemingly  represent  small  cyst  cavities.  The 
elevated  portions  also  seem  to  be  thin  walled  cysts,  con- 
taining a  clear  fluid,  either  watery  or  mucilaginous.  Be- 
tween the  cysts,  which  vary  in  diameter  from  one  to  nine  or 
ten  millimeters,  the  tissue  is  of  a  homogeneous  gray-white 
color.  In  this  tissue  a  number  of  small  cavities  are  present, 
some  of  which  seem  to  be  blood  vessels,  whilst  others  are  per- 
haps small  cysts.  The  portion  of  the  tumor  representing  in 
position  the  epididymis  presents  a  different  appearance.  It  is 
apparently  firmer  than  the  rest  of  the  tumor  and  of  a  mottled 
appearance,  the  predominating  color  being  a  reddish-brown, 
this  appearance  giving  one  the  impression  of  being  due  to 
altered  blood.  The  cord  measures  about  2  mm.  in  diameter, 
is  uniform  in  size,  not  nodulated,  and  is  pervious  throughout. 
About  one  pole  of  the  tumor  there  seems  to  be  an  area  of 
normal  testicular  tissue.  Microscopic  examination  of  the  fluid 
from  the  cysts  shows  epithelial  cells  which  have  imdergone 
fatty  degeneration,  red  blood  corpuscles  and  small  refractive 
bodies,  which  look  like  the  heads  of  spermatozoa. 

MUirosoopic  Examination. — From  the  naked  eye  appearances 
and  a  comprehensive  study  of  the  sections  we  can  divide  the 
tumor  into  three  parts,  cysts,  stroma,  and  the  hemorrhagic 
portion  corresponding  in  position  to  the  margin  of  the  tumor. 
The  cysts  as  noted  in  the  gross  description  vary  greatly  in  size, 
and  are  simple  in  formation.  The  cyst  contents  have  escaped. 
Epithelium  showing  wdde  variation  in  structure  forms  the  cyst 
lining.  The  lining  in  the  majority  of  the  cysts  is  of  the 
columnar  t.-j^pe,  and  of  the  simple  or  pseudo-stratified  variety. 
Cilia  are  noted  in  some  instances.  Goblet  cells  clothe  the 
cysts  in  other  instances,  and  here  shallow  infoldings  are  noted 
resembling  simple  tubular  glands  (anlage  of  the  digestive 
tract).  Offshoots  from  the  cysts  in  the  form  of  fine  processes 
with  epithelial  lining  suggest  strongly  that  in  some  instances 
they  communicate  one  with  another.  Squamous  eiuthelium  is 
not  at  all  frequent.  It  was  only  once  noted,  but  here  was  of 
typical  appearance,  and  occurred  in  the  form  of  a  cellular 
island,  the  center  of  which  contained  an  epithelial  pearl.  In 
only  one  place  does  the  epithelium  appear  to  have  taken  on 
malignant  characteristics.  This  area  is  near  the  margin  of 
the  tumor,  since  alveoli  testis  border  it,  and  is  in  the  form  of  a 
nodule  separated  into  compartments  by  trabeculse  of  con. 
nective   tissue.     In   these   compartments   are   cells   of  peculiar 


1  Gessner,  Deutsche  Zeitschrift  fiir  Chirurgie,  1901,  Ix,  86-120. 
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appearance  with  cell  outline  indistinct,  and  protoplasm  degen- 
erated. The  nuclei  are  very  irregular  in  size  and  shape,  in 
some  cases  almost  completely  filling  the  cell,  in  others  small 
and  crescent-shaped.  At  times  the  nuclei  appear  to  exist 
alone  ^vithout  protoplasm.  The  an-angemeut  of  the  cells  is 
quite  indefinite,  except  in  a  few  places  where  true  gland  alveoli 
provided  with  columnar  epithelium  exist.  A  gradual  transition 
from  the  normal  appearing  alveoli  to  the  irregular  cells  above 
can  be  traced  without  difficulty.  No  mitotic  figures  were 
present.  The  stroma  of  this  nodule  is  composed  of  fibrous 
connective  tissue  in  which  are  found  inany  lymphocytes  and 
plasma  cells.  At  one  point  on  the  margin  of  the  tumor  just 
inside  the  capsule  we  find  a  very  peculiar  tissue.  What  the 
distribution  of  this  tissue  is  cannot  be  determined  since  it  was 
not  noted  in  the  macroscopic  description,  but  in  all  sections 
cut  at  the  margin  of  the  tumor  it  is  constantly  present.  The 
arrangement  of  the  tissue  is  in  columns,  which  have  apparently 
a  tortuous  course  and  enclose  within  their  spaces  masses  of 
blood  clot.  The  columns  are  very  irregular  in  outline  and  vary 
in  thickness,  at  times  being  only  the  width  of  one  cell.  The 
manner  of  growth  is  distinctly  malignant  in  appearance,  for 
it  seems  to  be  invading  blood  vessels  in  the  neighborhood, 
pushing  in  the  endothelium  before  it.  It  also  is  growing  into 
the  blood  clot.  It  is  attached  to  the  compact  connective  tissue 
which  is  at  the  margin  of  the  tumor,  and  extends  along 
trabecula;  which  run  toward  the  center  of  the  neoplasm.  It 
also  exists  without  supporting  tissue  as  irregularly  circular 
masses  or  finger-like  processes.  A  study  of  the  individual  cells 
shows  that  we  have  two  varieties  to  deal  with.  For  a  compar- 
ison of  these  we  have  taken  an  area  where  the  tissue  exists  by 
itself  without  supporting  stroma.  The  most  noticeable  thing 
is  the  fact  that  there  is  no  stroma,  the  cells  being  closely 
packed  together  without  apparent  support.  The  smaller  of 
the  two  varieties  of  cells  have  a  fairly  definite  outline  and 
are  of  an  oval,  circular,  or  quadrilateral  shape.  They  are 
about  the  size  of  decidual  cells.  The  protoplasm  takes  eosin 
well  and  is  slightly  granular.  It  shows  a  tendency  to  degen- 
erate, being  absent  in  some  cells.  The  nuclei  are  oval  or 
circular,  fairlj-  small  in  proportion  to  the  size  of  the  cell,  and 
stain  almost  solidly  so  that  no  chromatin  network  can  be  seen. 
A  few  mitotic  figures  were  noted  in  these  cells.  The  larger 
cells  are  many  times  the  size  of  the  ones  just  described,  and 
much  more  irregular  in  shape.  They  appear  as  mere 
masses  of  protoplasm  in  which  are  nuclei,  no  cell  division  being 
apparent.  These  protoplasmic  masses  are  sometimes  in  long 
and  very  narrow  strands.  The  protoplasm  is  quite  granular 
and  stains  very  deeply  in  eosin.  In  places  it  has  degenerated, 
giving  an  areolar  appearance  to  the  tissue.  The  nuclei  are 
large  and  very  irregular  in  shape  and  size.  They  show  a 
distinct  chromatin  network  with  one  or  two  distinct  nucleoli. 
Small  oval  masses  of  protoplasm  containing  many  nuclei  re- 
semble giant  cells.  Occasionally  single  cells  exist.  Mitotic 
figures  are  numerous.  Among  these  cells  are  found  red  blood 
corpuscles,  but  no  blood  vessels  or  stroma  of  any  kind.  The 
blood  clots  which  this  peculiar  tissue  surrounds  present  no 
unusual  features,  except  that  they  contain  more  leucocytes 
than  usual. 

Stroitui. — ^^'hite  fibrous  connective  tissue  forms  the  basis  and 
is  arranged  in  the  form  of  bundles  running  in  and  out  between 
the  cysts.  In  some  areas  it  is  compact,  in  others,  definitely 
myxomatous.  Smooth  muscle  is  present  in  large  amount,  dis- 
posed in  bundles  running  in  all  directions.  In  some  areas  the 
muscle  forms  a  circular  and  longitudinal  coat  about  the  cysts. 
Xo  cartilage,  elastic  tissue  or  bone  is  present.  The  epididymis 
has  been  the  spat  of  hemorrhage  but  is  otherwise  unchanged 
the  tubules  appearing  normal. 


As  derivatives  of  the  entoderm  we  have  in  this  tumor  the 
cysts  and  spaces  lined  by  columnar  epithelium  often  ciliated 
and  often  containing  goblet  cells.  The  mesoderm  is  repre« 
sented  by  the  connective  tissue  and  smooth  muscle,  which  is 
often  arranged  in  layers  about  the  cysts.  Cjsts  with  infold- 
ings  of  the  lining  epithelium,  with  submucosa,  and  surrounding 
layers  of  smooth  muscle  represent  an  anlage  of  the  intestinal 
tract.  The  ectoderm  has  not  developed  to  any  extent  as  only 
one  nodule  was  found  containing  squamous  epithelium  with  a 
central  epithelial  pearl.  The  peculiar  tissue  at  the  margin  of 
the  tumor  is  confusing.  The  larger  cells  have  all  the  charac- 
teristics of  syncytial  cells,  and  we  believe  this  to  be  their  true 
interpretation.  The  smaller  cells  are  hard  to  explain;  they 
seem  quite  distinct  from  the  larger  cells  although  jjlaced  in 
among  them.  They  do  not  appear  to  be  an  early  stage  of 
syncytium,  but  have  rather  the  appearance  either  of  decidual 
cells  or  cells  of  Langerhans'  layer.  The  arrangement  of  the 
syncytium-like  cells  into  long  strands,  and  their  marked  ten- 
dency to  invade  the  surrounding  blood  vessels  and  blood  clot, 
strongly  suggest  a  malignant  character.  A  comparison  with 
sections  from  a  true  deciduoma  malignum  showed  a  striking 
resemblance  between  the  two. 

It  must  be  remembered,  however,  that  this  tissue  is  confined 
to  the  margin  of  the  tumor,  that  the  epididymis,  vas  deferens 
and  veins  of  the  pampiniform  plexus  are  normal,  that  it  is 
necessarily  developing  within  narrow  confines  which  possibly 
tends  to  the  development  of  invasive  chai'acters.  Taking'  into 
consideration  these  facts,  and  with  no  clinical  evidence  of 
metastases,  we  feel  that  we  cannot  say  positively  that  we  are 
dealing  with  a  malignant  growth  of  syncytium,  although  this 
is  the  most  plausible  interpretation. 

Since  the  appearance  of  Wilms' '  articles,  numerous  tera- 
tomata  of  the  testis  have  been  reported,  and  from  the  liter- 
ature we  have  collected  twenty-four  cases.  A  brief  history 
of  these  cases  is  given. 

Case  III.  Wilms. — Patient  50  years  old.  History  of  injury 
to  testicle  15  years  previous,  from  which  patient  dates  the  be- 
ginning of  the  tumor.  The  tumor  is  entirely  within  the  tunica 
albuginea.  The  spermatic  cord  and  vas  deferens  are  normal. 
On  section  numerous  cysts  are  present,  and  small  islands  of 
cartilage  are  noted.  Some  of  the  cysts  communicate  one  with 
another  by  means  of  canals. 

Under  the  microscope  the  tumor  tissue  is  seen  to  be  com- 
posed of  elements  of  all  three  germinal  layers.  The  ectoderm 
is  represented  by  cysts  lined  by  squamous  epithelium  in  which 
were  also  epithelial  pearls.  The  mesoderm  is  rei^resented  by 
connective  tissue,  frequently  of  embryonic  type  cartilage,  bone, 
smooth  and  striated  muscle  and  Ijmphatic  tissue.  The  entoderm 
by  cysts  lined  by  high  cylindrical  epithelium,  which  show  glan- 
dular depressions  in  the  form  of  offshoots  from  the  main  cjst 
which  are  lined  by  cuboidal  epithelium.  The  close  relationship 
between  these  cysts  and  the  cartilage  suggests  a  tracheal  anlage. 
At  the  margin  of  the  tumor  is  found  a  capsule  of  connective 
tissue,  and  beyond  this  again  degenerated  testicular  canals. 

Case  IV.     Clinical  history  not  given. 

Tumor  measures  13  x  8  cm.,  and  is'  enveloped  by  tunica  albu- 
ginea. The  tumor  can  be  divided  into  three  parts,  a  central 
cystic  portion,  and  a  solid  portion  at  each  pole.     The  cystic 


-Wilms,  Beilriige  zur  Pathologischen  Anatomie  u.   zur  .\llgemeiuen 
Pathologie,  1896,  xix,  23n-366. 
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portion  is  supported  by  trabeculse  of  connective  tissue,  in  which 
are  islands  of  cartilage.  The  cysts  are  connected  one  with 
another  in  some  instances.     The  epididjinis  is  normal. 

On  microscopic  examination  it  is  seen  that  the  central  cjstic 
portion  is  constructed  of  tissue  derived  from  the  three  primary 
germ  layers.  Cysts  provided  with  columnar  or  cuboidal  epi- 
thelium in  simple  or  stratified  variety,  the  individual  cells  show- 
ing' no^v  a  granular  protoplasm,  now  a  distinctly  mucous  char- 
acter, are  very  numerous,  and  are  derived  from  the  entodi^rm. 
The  arrangement  of  such  a  cyst  with  submucosa  and  muscu- 
laris  about  it  suggests  an  anlage  of  the  digestive  tract.  Cysts 
provided  with  a  lining  of  squamous  epithelium,  in  the  center 
of  which  epithelial  pearls  are  often  found,  have  their  origin 
from  the  ectoderm.  In  the  beginning  of  its  growth  the 
squamous  epithelium  is  in  the  form  of  solid  processes,  and 
only  later  becomes  cystic  by  degeneration  of  the  central  cells. 
The  arrangement  of  the  cells  is  the  same  as  that  found  in 
the  skin;  the  outermost  cells  corresponding  to  the  stratum 
Malpighii  gradually  become  flatter  and  keratinized  finally  to 
the  epithelial  pearl.  These  epithelial  structures  are  supported 
by  a  stroma  developed  from  mesoderm  consisting  of  connec- 
tive tissue  of  all  varieties,  cartilage  and  smooth  muscle.  Where 
the  cell  growth  has  been  prolific  the  tissue  resembles  that  found 
in  sarcomata.  The  rapid  growth  of  the  whole  tumor  has  led  to 
considerable  necrosis.  Within  the  albuginea  remains  of  tes- 
ticular parenchyma  are  still  to  be  made  out. 

Case  V.  Diameter  of  tumor  10  cm.  The  cord  and  epididj-mis 
appear  normal.  The  whole  tumor  is  surrounded  by  the  tunica 
albuginea  and  the  tunica  vaginalis.  The  main  portion  of  the 
tumor  is  in  the  center  of  the  testis,  and  at  each  pole  there  is  one 
smaller  nodule. 

ilicirjsoopic  E.nimhiatioii. — Degenerated  testicular  parenchyma 
is  noted  at  the  periphery  of  the  tumor,  especially  at  the  poles. 
From  the  ectoderm  are  found  canals  and  tubules,  sometimes 
hollow  and  lined  by  squamous  epithelium,  sometimes  solid  with 
a  central  epithelial  pearl.  These  structures  are  quite  numerous 
in  contradistinction  to  the  cases  above  reported.  From  the 
entoderm  the  cysts  lined  by  cylindrical  epithelium  are  derived. 
The  character  of  the  epithelium  is  influenced  much  by  the 
intracystic  pressure,  the  cells  being  in  some  places  flattened 
and  separated.  Many  mucus-secreting  cells  are  present,  also 
a  few  gland  alveoli.  The  occurrence  of  some  cysts  with  a 
circular  muscularis,  lymph  follicles,  cartilage  and  glands  is 
interpreted  as  an  anlage  of  the  respiratory  tract.  The  stroma 
contains  connective  tissue  of  both  mucous  and  white  fibrous 
types,  cartilage,  and  smooth  muscle.  The  stroma  is  more 
abundant  in  the  central  tumor  than  in  the  polar  nodules.  In 
portions  of  the  tumor  the  tissues  bear  a  close  resemblance  to 
sarcoma  and  carcinoma.  At  the  ujiper  pole  where  the  tissue 
appears  sarcomatous  the  albuginea  has  been  penetrated,  and 
the  epididymis  involved.  Whether  this  growth  has  originated 
from  the  interstitial  tissue  of  the  testicle  or  from  the  meso- 
dermic  elements  of  the  teratoma  cannot  be  determined. 

Case  VI.    Patient  27  years  old. 

The  spermatic  cord  and  epididjTnis  are  apparently  normal. 
The  albuginea  and  a  variable  amount  of  testicular  parenchyma 
surround  the  tumor.  A  few  small  cysts  are  scattered  through- 
out the  tumor.  In  the  stroma  islands  of  cartilage  often  col- 
lected into  groups  are  noted.  The  blood  vessels  appear  especi- 
ally numerous. 

Ificroscopic. — The  spaces  lined  by  squamous  epithelium  in 
their  early  development  are  solid,  a  lumen  later  being  formed 
by  degeneration  of  the  central  cells.  The  strata  Malpighii, 
granulosum,  and   corneum  are  distinct.     In  contrast  to  these 


are  the  cysts  lined  by  high  columnar  non-ciliated  epithelium, 
with  definite  submucosa  and  circular  muscularis,  evidently  an 
intestinal  anlage.  Numerous  glandular  structures  open  into 
the  cysts,  but  there  has  not  been  sufficient  differentiation  to 
admit  of  comparison  to  any  organ.  A  loose  embryonic  con- 
nective tissue  forms  most  of  the  stroma,  in  which  are  found 
many  islands  of  hyaline  cartilage.  Smooth  muscle,  generally 
arranged  in  a  circular  manner  about  the  epithelial  cysts  and 
tubules,  is  abundant.  The  blood  vessels,  which  as  above  noted 
are  very  numerous,  have  not  reached  any  mature  development, 
and  are  still  embryonic.  On  the  border  of  the  tumor  are 
found  true  testicular  canals  which  have  been  much  compressed 
by  the  growth  of  the  tumor,  and  in  some  places  simulate  a 
definite  capsule.  Between  the  testicular  canals  the  interstitial 
cells  of  Leydig  have  undergone  proliferation.  The  growth  of 
this  tumor  was  verj'  rapid,  reaching  the  size  of  a  child's  head 
in  ten  months. 

Case  VII.  Tumor  measures  15  x  7  x  10  cm.  Vas  deferens 
widened  but  otherwise  normal.  In  the  course  of  the  pampini- 
form plexus  nodules  of  tumor  can  be  traced,  which  on  section 
have  a  cystic  structure.  The  epididj'mis  is  present,  but  its 
relation  to  the  testicle  is  no  longer  clear.  The  tumor  can  be 
divided  into  three  distinct  nodules.  The  uppermost  is  hard  and 
apparently  free  of  cysts,  but  contains  fine  canals  which  look 
like  blood  vessels.  The  rete  testis  is  not  sharply  separated 
from  this  nodule.  The  middle  nodule  shows  cysts,  canals  and 
a  stroma  containing  islands  of  cartilage.  The  lowermost 
nodule  contains  many  cysts  and  canals,  and  is  separated  from 
the  nodule  above  by  a  capsule. 

Microscopic. — Only  a  small  amount  of  testicular  tissue  remains 
and  this  is  much  degenerated.  Tissues  developed  from  all 
three  germinal  laj'ers  are  present.  Cylinders  filled  with  squa- 
mous epithelial  cells  arranged  in  layers  corresponding  to  those 
found  in  the  epidermis.  Cysts  lined  by  cylindrical  epithelium 
communicate  one  with  another;  glandular  structures  open  into 
them.  Mucous  cells  are  abundant.  Some  of  these  cysts  are 
in  close  relationship  with  smooth  muscle  and  cartilage  repre- 
senting an  anlage  of  the  respiratory  tract.  Smooth  muscle, 
cartilage,  and  several  forms  of  connective  tissue  form  the 
stroma.  The  nodules  above  described  have  the  same  elements, 
but  the  upper  one  is  in  an  earlier  stage  of  develoi^ment.  The 
nodules  in  the  veins  of  the  pampiniform  plexus  show-  a  structure 
derived  from  the  three  germinal  layers. 

Case  VIII.    No  clinical  history  given. 

Tumor  measures  12  x  S  x  8  cm.  Surface  smooth  and  covered 
by  tunica  vaginalis  and  tunica  albuginea.  One  vein  of  the  cord 
is  distended  with  a  tumor  nodule.  The  epididymis  is  some- 
what compressed  by  the  tumor,  but  its  canals  appear  normal. 
The  tumor  is  compact,  and  on  section  is  composed  of  an  aggrega- 
tion of  small  nodules,  some  of  which  are  solid,  some  C3'stic.  In 
the  cystic  portions  the  interstitial  tissue  contains  islands  of 
hyaline  cartilage. 

Microscopic. — Canals  of  the  testes  are  found  only  by  study 
with  the  microscope,  and  are  located  here  and  there  within  the 
capsule.  Their  epithelial  structures  are  much  degenerated. 
In  the  more  compact  nodules  the  elements  of  the  mesoderm 
preponderate,  connective  tissue,  cartilage  and  smooth  muscle. 
In  the  cystic  portion  the  connective  tissue  is  myxomatous  in 
character.  The  cysts  are  lined  by  cylindrical  epithelium,  some- 
times of  single,  sometimes  of  stratified  variety,  and  contain 
many  mucous  secreting  cells.  Processes  resembling  gland 
alveoli  open  into  the  cj-sts  in  places,  their  functional  character- 
istics, however,  cannot  be  determined  because  of  their  earlj* 
stage  of  development.    The  epithelium  has  grown  into  the  con- 
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rective  tissue  in  such  a  waj'  as  to  sugg'est  carcinoma.  These 
cysts  are  in  close  relationship  with  the  smooth  muscle  and 
cartilage  as  described  in  the  above  cases.  Squamous  epithe- 
lium possessing  the  characteristic  arrangement  of  the  epider- 
mis is  found  in  small  amount  lining  cysts,  or  in  the  form  of 
solid  cylinders.  The  tumor  nodule  in  the  vein  mentioned  has 
not  the  characters  of  the  teratoma,  but  is  a.  round-celled 
sarcoma. 

Case  IX.  Patient  aged  43.  Noticed  a  tumor  nodule  in  testis 
the  size  of  a  hazelnut,  which  in  nine  months  attained  the  size 
30x7  cm.  The  tumor  has  developed  %'iithin  the  substance  of 
the  testicle  as  is  proven  by  the  covering  of  tunica  albuginea, 
or  where  this  has  been  removed  in  a  previous  examination  by 
true  testicular  parenchyma.  In  places  the  tumor  is  fluctuat- 
ing, and  on  section  many  spaces  and  cysts  are  found.  The  con- 
tents of  the  cysts  are  in  some  oases  atheromatous,  in  others 
colloid-like.  Pressure  of  growth  has  influenced  the  shape  of 
the  cysts,  and  the  walls  of  some  have  been  broken  through. 
Communication  between  cj'sts  is  noticed  in  some  instances. 
The  stroma  is  small  in  amount,  cartilage  is  rare,  and  the  blood 
vessels  not  well  developed. 

Microscopic. — What  remains  of  the  testicle  at  the  margin  of 
the  tumor  is  compressed  to  form  a  sort  of  capsule  for  the 
tumor.  The  large  spaces  are  lined  by  mucous  membrane  con- 
taining many  goblet  cells.  Among  the  detritus  in  the  lumen 
some  ciliated  epithelial  cells  are  found.  In  smaller  spaces  the 
ciliated  epithelium  lining  is  distinct.  About  many  of  the 
spaces  and  cysts  the  muscle  is  arranged  in  circular  or  longi- 
tudinal layers  as  in  the  intestine.  No  lymph  follicles  are 
found.  The  cysts  often  are  beset  with  connective-tissue  papillfp, 
resembling  the  crypts  in  the  intestine.  Squamous  epithelium 
lining  cysts,  or  as  solid  nests,  could  not  be  found  although  its 
absence  in  the  tumor  cannot  be  affirmed  since  all  the  tissue 
was  not  examined.  The  stroma  is  composed  as  usual  of  con- 
nective tissue,  smooth  muscle  and  cartilage,  but  is  not  abund- 
ant because  of  the  great  number  of  cysts. 

Cash  X.  Patient  aged  29.  Half  a  year  after  extirpation 
metastases  developed  in  the  region  of  the  liver.  Autopsy  find- 
ings unknown. 

Tumor  measures  5x7  cm.  The  epididymis,  plexus  pampini- 
formis,  and  vas  deferens  normal.  On  the  upper,  posterior  and 
lower  surfaces  normal  testicular  parenchyma  is  seen.  The  pres- 
ence of  testicular  tissue  on  the  posterior  surface  makes  the 
development  of  the  tumor  from  the  rete  testis  out  of  the  ques- 
tion. The  tumor  consists  almost  entirely  of  cysts,  some  of  which 
are  united  by  canals.  The  stroma  is  small  in  amount  and 
contains  a  few  islands  of  cartilage. 

Microscopic. — The  parenchyma  of  the  testicle  is  normal  al- 
though in  some  instances  the  canals  are  packed  solid  with 
epithelial  cells.  Cysts  provided  with  a  lining-  of  high  cylin- 
drical epithelium  are  numerous,  and  from  them  glandular 
alveoli  spring.  These  alveoli  are  lined  by  cubical  epithelium 
^vlth  no  mucous  secreting  cells.  Some  of  the  cysts  contain 
ciliated  epithelium.  Beneath  the  lining  epithelium  a  loose  sub- 
mucosa  of  connective  tissue  and  a  large  amount  of  smooth 
nmscle  are  present.  The  islands  of  cartilage  are  often  sur- 
rounded by  smooth  muscle,  and  extend  directly  into  the  cysts 
in  some  cases,  or  by  their  growth  push  in  the  epithelium  which 
may  be  the  only  structure  between  the  cartilage  and  cyst 
cavity.  This  could  explain  the  cases  reported  with  cartilage  in 
the  testicular  canals.  The  cysts  with  ciliated  epithelium  and 
surrounding  smooth  muscle,  and  the  cartilage  are  interpreted 
as  an  anlage  of  the  respiratory  tract.  The  ectoderm  is  repre- 
sented by  cysts  and  spaces  clothed  with  squamous  epithelium. 


A  few  epithelial  pearls  are  found.  From  the  mesoderm  the 
connective  tissue,  often  of  embryonic  type,  the  smooth  muscle, 
and  the  cartilage  are  developed.  The  blood  vessels  are  also 
embryonic  and  not  well  developed.  The  great  amount  of 
smooth  muscle  is  explained  as  a  sort  of  work  hypertrophy. 
The  great  number  of  cysts  which  are  unable  to  discharge  their 
contents  enlarge  and  cause  a  corresponding  stimulus  to  the 
growth  of  smooth  muscle. 

Case  XI.  Tumor  occurred  in  a  young  man,  and  had  perfor- 
ated the  scrotum  before  extirpation.  Measures  6  cm.  in  diam- 
eter. Spermatic  cord  and  epididymis  normal.  The  tumor  is 
surrounded  by  the  tunica  albuginea,  and  at  the  upper  pole  re- 
mains of  testicular  tissue  are  apparent  beneath  the  albuginea. 
The  tumor  has  arisen  within  the  testicle.  It  is  compact  in 
consistency,  smooth  in  outline,  and  on  section  shows  a  few 
large  spaces  surrounded  by  a  great  number  of  cysts  of  various 
sizes  and  shapes.  These  are  supported  by  a  stroma  of  con- 
nective tissue  in  which  are  here  and  there  islands  of  cai'tilage. 

Mif^'oscopic. — The  testiciilar  tissue  at  the  periphery  of  the 
tumor  is  normal;  in  places  it  is  in  direct  connection  with  the 
tumor;  in  places  separated  by  a  capsule  formed  of  compressed 
testicular  tissue.  Areas  of  necrosis  are  present,  due  to  throm- 
bosis of  the  vessels.  The  connective  tissue  is  often  myxoma- 
tous and  is  arranged  about  cysts  and  glands.  The  great  num- 
ber of  round  and  spindle  cells  suggests  a  sarcoma.  Cartilage 
with  perichondrium  is  present,  and  at  opposite  poles  of  the 
tumor  the  islands  are  connected  to  form  a  kind  of  cartilagi- 
nous skeleton.  A  large  amount  of  striated  muscle  is  present, 
occurring  in  many  places.  Cells  with  radical  or  concentric  stria- 
tions  in  the  protoplasm  and  often  containing  multiple  nuclei 
are  present.  (Wilms  does  not  discuss  these  further.)  Smooth 
muscle  is  also  abundant.  Squamous  epithelium  is  present  as 
in  the  above  cases  as  solid  nests,  or  as  lining  for  cysts.  Papillae 
of  connective  tissue  are  often  found  beneath.  No  attributes 
of  the  skin  are  found.  Cylindrical  epithelium  lines  cysts  and 
canals.  Goblet  cells  are  sometimes  present.  Glands  are 
located  around  the  cysts  and  empty  into  them. 

Case  XII.  Patient  21  years  old.  Three  years  before  obser- 
vation pain  in  the  left  testis  began  and  a  small  swelling  was 
noticed.  A  slight  trauma  to  the  affected  testis  occurred  two 
years  later,  and  the  growth  increased  rapidly  in  size.  Extirpa- 
tion of  the  testis  followed  and  it  was  found  to  be  the  seat  of 
a  new  growth. 

The  specimen  measured  10  x  5  x  6  cm.  and  was  completely 
surrounded  by  the  tunica  albuginea  and  tunica  vaginalis.  The 
spermatic  cord,  and  its  blood  vessels,  and  the  epididymis  show 
no  macroscopic  changes.  The  surface  of  the  tumor  is  smooth 
with  the  exception  of  two  crescentic  elevations  located  one  at 
each  pole.  On  section  testicular  parenchyma  is  found  beneath 
the  tunica  albuginea  in  the  region  covered  by  epididymis.  The 
main  mass  is  cystic  and  in  appearance  resembles  the  normal 
testis,  which  is  the  seat  of  a  carcinomatous  or  adenomatous 
new  growth.  No  definite  line  of  demarcation  between  the 
tumor  and  the  remaining  testicle  tissue  can  be  made  out.  Six 
nodules  surrounded  by  capsules  are  found.  Their  structure  is 
typical  of  teratoma,  and  they  are  in  communication  with  the 
main  tumor  by  means  of  fine  canals  penetrating  the  capsule. 
The  interstitial  tissue  is  in  the  form  of  bundles  and  contains 
much  smooth  muscle.  Cartilage  is  also  present  aud  in  one 
quadrant  of  the  tumor  is  the  predominant  element. 

Microscopic. — Spermatic  cord,  epididymis  and  vessels  normal. 
The  tissue  of  the  testicle  that  remains  shows  distinct  sperma- 
togenetic  and  sustentacular  cells,  although  spermatogenesis 
has   ceased.     The   tissue   adjacent    to   the   tumor   is   somewhat 
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degenerated.  From  this  testicular  tissue  the  main  mass  of 
the  tumor  seems  to  have  originated.  It  has  an  alveolar  ar- 
rangement, a  connective-tissue  stroma  supporting'  it.  The 
alveoli  are  filled  solid  with  cells  and  have  the  appearance  of 
carcinomatous  tissue.  Within  the  main  tumor  are  located  the 
six  nodular  growths  above  described,  which  have  the  tj-pical 
structure  of  teratomata.  Connective  tissue  of  embryonic  tj^ie 
often  growing-  concentrically  about  blood  vessels  after  the 
manner  of  angio-sarcomatous  tissue  is  present.  Myxomatous 
tissue  is  very  prevalent  about  islands  of  cartilage  and  appears 
to  be  developed  from  it.  Bone  is  present,  developing-  directly 
from  the  conective  tissue,  and  also  from  the  cartilage.  Smooth 
muscle  is  very  abundant,  but  striated  muscle  Is  present  only  in 
the  teratomatous  nodule.  Cysts  and  spaces  lined  by  a  mucous 
membrane  of  columnar  and  goblet  cells  represent  the  ento- 
derm. Squamous  epithelial  elements  represent  the  ectoderm. 
Epithelial  pearls  are  often  present,  and  by  their  growth  seem 
to  have  stimulated  the  connective  tissue  about  them  to  the 
formation  of  giant  cells.  In  some  instances  spaces  are  sur- 
rounded by  giant  cells,  the  epithelial  pearl  evidently  having 
undergone  complete  degeneration.  Cells  resembling  the  inter- 
stitial cells  of  the  testis  are  found  throughout  the  tumor,  and 
seem  to  have  undergone  proliferation. 

Gessner  reports  three  cases: 

Case  XIII.  Patient  48  years  old.  A  tumor  the  size  of  a 
goose-egg  is  located  in  the  right  testis.  Growth  has  been 
accompanied  by  pain  during  previous  ten  months.  The  tumor 
is  surrounded  by  the  tunica  vaginalis  and  a  fibrous  capsule. 
The  growth  passes  over  into  the  epididymis,  and  the  testicle 
and  epididymis  as  such  are  no  longer  recognizable.  On  sec- 
tion many  cysts  are  present;  the  largest  are  the  size  of  a 
hazelnut,  with  muco-serous  or  pulpy  contents.  Islands  of  car- 
tilage can  be  seen  and  also  numerous  areas  of  necrosis  infil- 
trated with  blood.  The  cj'sts  are  In  some  instances  lined  by 
cubical  epithelium.  Structures  which  represent  an  intestinal 
anlage  are  numerous.  Cj'sts  containing  epidermoidal  elements 
are  also  present  and  often  contain  epithelial  pearls.  The  inter- 
(  stitial  tissue  is  composed  of  fibrillated  connective  tissue,  elastic 
tissue,  cartilage  and  smooth  muscle.  Blind  canals  lined  by 
cylindrical  epithelium  changing  to  low  endothelioid  cells 
suggests  strongly  lung  tissue.  Large  cells  surrounded  by  spin- 
dle-shaped nuclei  bear  a  close  resemblance  to  ova. 

Case  XIV.  Patient  aged  32;  has  had  for  five  months  a  growtli 
in  the  right  testicle,  which  now  is  the  size  of  the  fist.  The  tunica 
vaginalis  and  some  remains  of  the  testicle  surround  the  tumor. 
On  section  the  tumor  consists  of  numerous  cysts,  some  as 
large  as  a  hazelnut.  Communication  lietween  cysts  is  frequent. 
Definite  islands  of  cells  occur  in  places,  either  solid  or  with 
lumen.  Cysts  having  a  lining  either  of  cylindrical  cells  with 
formation  of  crj-pts  or  goblet  cells,  or  ciliated  epithelium, 
are  present.  Cysts  with  epidermoidal  elements  are  also  pres- 
ent. Alveolar  glands  are  noted  in  some  portions.  The  inter- 
stitial tissue  is  composed  of  connective  tissue,  either  white 
fibrous  or  mucoid.  Abundant  smooth  muscle  occurs.  Elements 
of  the  perii>heral  and  central  nenous  system,  giia  cells,  gan- 
glion cells' and  nerve  fibres  are  found.  Nodules  are  found  in  th>' 
nervous  tissue  surrounded  by  connective  tissue,  and  contain 
osteoblasts  with  a  deposit  of  calcareous  salts.  The  veins  of 
the  spermatic  cord  are  dilated  and  thrombosed.  Some  thrombi 
have  a  connective  tissue  membrane  and  contain  cells  resem- 
bling osteoblasts.  Other  thrombi  contain  nervous  tissue  ele- 
ments, nerve  fibres  and  cells,  and  ganglion  cells. 


Case  XV.  Patient,  aged  33  years.  Tumor  of  testicle  three- 
fourths  size  of  the  fist  and  egg-shaped.  A  capsule  with  smooth 
surface  surrounds  the  tumor.  The  testicle  and  epididymis  as 
such  are  no  longer  recognizable.  On  section  a  few  small  spaces 
and  canals  are  noted  but  no  large  cysts.  There  is  a  bony  area 
the  size  of  a  berry  located  in  the  substance  of  the  growth. 

Microscopic. — The  main  mass  of  the  tumor  is  carcinomatous. 
There  are  canals  lined  by  cylindrical  epithelium,  often  with 
villi.  A  few  canals  with  squamous  epithelial  lining  are  noted. 
The  nodule  of  bone  has  a  definite  periosteum  and  a  marrow 
cavity  with  osteoblasts.  Cartilage  with  a  perichondrium, 
smooth  muscle  and  connective  tissue  of  a  cellular  or  myxoma- 
tous character  forms  the  stroma.  Cysts  are  present  containing 
ganglion  cells,  the  latter  in  some  cases  surrounded  by  epithe- 
lial-like cells. 

Case  reported  by  Coley  and  Buxton.'' 

Case  XVI.  Patient  27  years  old.  A  slight  enlargement  of 
the  right  testis  was  observed  eight  months  before  operation. 
No  history  of  trauma.  Physical  examination  revealed  a  tumor 
the  size  of  an  orange,  symmetrical  and  firm.  No  enlargement 
of  inguinal  glands. 

PatJwlogical  Examination. — Tumor  about  the  size  of  an  orange; 
testis  forms  a  cap  over  upper  pole.  The  whole  is  enclosed  in 
the  tunica  vaginalis.  The  tumor  also  has  a  special  fibrous 
capsule  from  which  the  testis  can  easily  be  removed.  On 
section  the  tumor  is  made  up  of  tough  semi-translucent  material 
containing  minute  cysts.  Elements  of  all  three  germinal  layers 
are  present.  The  ectoderm  is  represented  by  epidermoidal 
cysts  with  no  development  of  skin  attributes.  The  mesoderm 
is  represented  by  smooth  muscle,  mucoid  and  cellular  connec- 
tive tissue,  and  hyaline  cartilage  with  beginning  ossification. 
The  entoderm  is  present  as  irregular  villous  cysts  lined  by 
columnar  epithelium.  In  the  wall  of  these  are  fibrous  connec- 
tive tissue  and  smooth  muscle.  Masses  of  swollen  hyaline 
cells,  packed  in  alveoli  and  in  close  connection  with  entodermal 
cysts  may  represent  the  chorda  dorsalis.  The  entodermal  ele- 
ments greatly  outnumber  the  ectodermal  elements. 

LaGrange  *  reports  a  case  as  follows: 

Case  XVTI.  Patient's  right  testicle  larger  than  left.  No 
cause  given.  It  is  about  the  size  of  a  hen's  egg.  Following 
extreme  fatigue  a  large  ttimor  in  the  abdomen  was  noticed 
situated  near  the  umbilicus.  At  the  same  time  the  testicle 
grew  rapidly  to  double  the  original  size.  Patient  could  not  say 
whether  the  tumor  of  the  abdomen  preceded  or  followed  the 
one  in  the  testicle. 

Atitopari. — The  testicle  is  now  the  size  of  an  orange,  hard, 
heavy  and  in  certain  parts  is  of  a  cartilaginous  consistency. 
In  shape  it  is  pyriform  and  with  smooth  surface.  Both  layers 
of  the  tunica  vaginalis  are  bound  together.  The  epididymis 
and  the  remains  of  the  testicular  parenchyma  are  no  longer 
recogTiizable  as  such.  On  section  the  tumor  is  of  a  white  color 
with  reddish  striations.  Islands  of  cartilage  can  be  seen.  No 
cysts  are  visible  to  the  naked  eye.  The  tumor  in  the  abdomen 
extends  three  fingers  breadth  above  the  umbilicus;  measures 
32  X  38  cm.,  and  weighs  8  kilos.  It  is  hard  and  resistant  above, 
soft  and  cystic  below.  On  section  the  cysts  are  found  to  be 
as  large  as  hens'  eggs.  The  stroma  is  arranged  in  whorls  and 
cartilage  can  be  felt  as  sharp  points.  In  the  mesenteric  glands 
is  found  tissue  similar  to  that  found  in  the  abdominal  tumoi . 


3  Coley  and  Buxton,  Annals  of  Surgery,  September,  1901. 
<LaGrange,  Bull.  See.  Anat.  de  Paris,  1881,  Ivi,  100-106. 
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Microscopic. — The  tumor  of  the  testicle  contains  cysts  which 
are  lined  by  cylindrical  and  squamous  epithelium.  The  stroma 
consists  of  connective  tissue  and  cartilage.  The  latter  has 
become  impreg-nated  with  calcium  salts.  Sarcomatous  tissue 
is  abundant  and  surrounds  the  cartilage  in  some  places.  The 
tumor  of  the  testicle  is  reproduced  in  the  mesenteric  lymph 
glands  and  in  the  large  tumor  above  described. 

Case  reported  by  T.  V.  Jackson.' 

Case  XVIII.  Patient  aged  40  years.  No  family  history  of 
syphilis  or  tuberculosis.  Tumor  of  the  testicle  removed  at 
operation. 

In  gross  appearance  the  tumor  is  massive,  weighs  1  pound, 
is  not  resistant,  and  contains  no  fluid.  No  isolated  masses  of 
cartilage  are  seen.  No  involvement  of  glands  in  the  inguinal 
region  is  present. 

Microscopic. — Composite  tumor  congenital  in  origin.  Stroma 
of  connective  tissue  in  which  are  bands  of  smooth  muscle  and 
islands  of  cartilage.  Cysts  are  present  lined  by  ciliated  colum- 
nar epithelium,  or  by  laminated  epithelium  which  is  under- 
going keratoid  change.  Giant  cells  are  present  which  resem- 
ble those  of  tuberculosis,  although  they  may  be  of  the  nature 
of  phagocytes  (foreign  body  giant  cells?). 

The  patient  made  a  recoverj',  but  later  developed  hipuioptysis, 
which  was  due  to  metastases  to  the  lungs.  Death  resulted. 
No  autopsy  reported. 

Case  reported  by  Wm.  F.  Hendrickson." 

Case  XIX.  Patient  aged  25  years.  The  layers  of  the  tunica 
vaginalis  are  bound  together  by  adhesions.  Two  dome-like 
excrescences  and  a  yellowish  nodule  represent  tumor  tissue, 
which  is  growing  through  the  tunica  vaginalis,  and  suggest 
that  the  adhesions  may  be  due  to  tumor  tissue.  On  section 
the  dome-shaped  excrescences  are  made  up  of  a  spongy  net- 
work of  blood  vessels  in  a  pinkish  tissue. 

Microscopic. — Cysts  lined  by  stratified  squamous  epithelium  are 
present  and  keratohyaline  degeneration  has  occurred.  A  stroma 
of  fibrous  connective  tissue  contains  hyaline  cartilage  and  is 
infiltrated  with  polymorphonuclears  and  small  round  cells.  Giant 
cells  of  foreign  body  tjTpe  are  present  adjacent  to  cartilage. 
The  dome-shaped  tumors  under  the  microscope  are  made  up 
of  a  network  of  blood  vessels,  in  the  walls  of  which  there  has 
been  a  marked  proliferation  of  epithelioid  cells.  The  larger 
vessels  have  a  perivascular  growth  which  is  papillomatous. 
Branches  from  the  main  vessel  extend  outward  in  a  radiating 
manner,  the  connective  tissue  forming  a  papilla  between  each 
branch.  The  branching  vessels  are  surrounded  by  perivascular 
new  growth.  An  adrenal-like  structure  is  also  met  with  in  the 
form  of  elongated  masses  of  cells  simulating  those  found  in 
the  cortex  of  the  adrenal,  and  containing  yellowish  granules. 
The  nuclei  are  deep  staining  and  eccentrically  placed.  Lym- 
phoid and  plasma  cells  also  present. 

Case  reported  by  Kockel.' 

Case  XX.  Child  aged  31/2  years.  Congenital  tumor  of  the 
right  testicle.  Consists  of  three  parts  :  (a)  solid  portion; 
(b)  small  cystic  portion;  (c)  large  cystic  portion.  The  whole 
tumor  is  encapsulated,  and  within  the  capsule  the  testicle  is 
compressed.     The  epididymis  and  vas  deferens  are  normal. 


'Jackson,  T.  V.,   Lancet,  London,  IflOO,  ii,  86-126. 
"Hendrickson,    'Wm.    F.,     Univ.    of   Pennsylvania    Medical    Bulletin, 
August,  1901. 

'Kockel,  Festschrift  fiir  B.  Schmidt,  1S96,  1.53-171. 


Microscopic. — The  solid  portion  contains  tissue  of  the  central 
nervous  system.  Glia,  nerve  fibres,  ganglion  cells,  and  cor- 
pora amylacea  which  have  undergone  calcification.  Hair,  car- 
tilage and  bone  are  also  present.  Small  cystic  portion:  Cysts 
surrounded  by  connective  tissue  lined  by  elements  of  epidermis, 
hair  follicles  surrounded  by  foreign  body  giant  cells,  and  seba- 
ceous glands  occur.  Cysts  lined  by  cylindrical  epithelium, 
glands  of  Lieberkiihn,  goblet  cells  and  having  a  mucosa  with 
muscularis  mucosa  are  also  present.  Lymph  nodules,  islands 
of  hyaline  cartilage,  connective  tissue,  fat,  bone  spicules  and 
tissue  resembling  striated  muscle  are  found.  Larg-e  cystic  ]ioi- 
tion.  This  is  lined  by  epidermis.  At  one  point  the  epithelium  is 
cuboidal,  with  hair  follicles  and  sebaceous  glands.  Smooth 
muscle  occurs  in  the  wall.  The  arrangement  of  the  tissues 
suggests  anlage  of  both  the  trachea  and  intestine. 

Case  reported  by  Lovett  and  Conncilman.' 

Case  XXI.  Child  three  weeks  old.  Enlargement  of  scrotum 
noticed  at  birth,  now  the  size  of  hen's  egg.  Considered  a 
hydrocele  on  right  side.  Tiimor  grew  rapidly  and  was  re- 
moved at  operation. 

In  gross  appearance  tumor  was  smooth  in  outline  and  occu- 
pied the  region  of  the  testicle.  It  measured  7x5  cm.  The 
epididymis  can  be  distinctly  made  out.  On  section  tumor  is 
seen  to  be  made  up  of  a  stroma  containing  cartilage,  within 
the  meshes  of  which  are  many  cysts.  The  largest  of  these 
measures  1  cm.  in  diameter. 

Microscopic. — The  cysts  are  lined  by  a  variety  of  epithelial 
types,  stratified  squamous,  siinple  low  cuboidal,  ciliated  colum- 
nar, etc.  Tissue  containing  pigmented  epithelium  resembles 
parts  of  the  eye.  Epithelial  cells  with  oval  nuclei  and  gran- 
ular layer  resemble  the  cones  of  the  retina.  The  pigment 
granules  are  located  between  the  cells.  In  the  stroma  is  a 
large  amount  of  striated  muscle,  cartilage,  both  hyaline  and 
fibrous,  and  bone.  The  connective  tissue  resembles  sarcoma- 
tous growth  in  places. 

About  seven  months  later  a  tumor  grew  in  the  right  parietal 
region  and  seemed  to  have  been  pushed  up  through  the  skull. 
An  exploratory  operation  was  done  but  the  growth  was  so  ex- 
tensive that  it  was  deemed  impossible  to  remove  it.  The 
cranium  steadily  increased  in  circumference  at  the  rate  of 
1  cm.  per  day.     Death  soon  followed. 

At  autopsy  the  tumor  was  found  to  have  originated  between 
the  dura  mater  and  the  cranial  bones.  There  were  no  adhe- 
sions between  the  dura  and  pia  mater.  The  skin  covering  the 
tiimor  externally  was  not  involved. 

By  microscopic  examination,  in  addition  to  the  usual  deriva- 
tives of  the  three  germinal  layers,  were  found  central  nervous 
tissue.  There  was  no  differentiation  into  white  and  gray 
matter.  Cells  of  Pui-ldnje  and  nerve  fibres  were  present. 
Striated  muscle  was  also  present,  and  aggregations  of  nuclei 
which  are  interpreted  as  muscle-plates. 

Case  reported  by  Robertson." 

Case  XXII.  Patient  aged  49.  The  tumor  located  in  left  testis 
was  first  noticed  four  months  previous,  and  since  has  pro- 
gressively increased  in  size.  The  growth  was  not  accompanied 
by  pain.  The  testicle  was  uniformly  enlarged  and  on  section 
the  parenchyma  is  found  to  be  largely  replaced  by  fibrous 
connective  tissue  and  cartilage.  The  whole  tumor  is  enclosed 
within  the  thickened  tunics  of  the  testicle. 

On    microscopical    examination    numerous    cysts    are    found 


'  Lovett  and  Councilman,  Journal  of  Experimental  Medicine,  1897,  ii. 
'Robertson,  Proceedings  of  the  Path.  Soc.  Phil.,  1899,  Dec,  p.  36. 
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which  are  in  some  instances  lined  by  columnar  epithelium  of 
simple  or  stratified  variety;  in  other  instances  lined  by  squa- 
mous epithelium.  These  cysts  are  surrounded  by  layers  of 
smooth  muscle.  The  stroma  is  made  up  of  myxomatous  and 
fibrous  connective  tissue,  hyaline  cartilage,  fat  tissue  and 
smooth  muscle. 

Case  reported  by  Hayden.'" 

Case  XXIII.  Patient  27  years  of  age.  There  is  no  family 
history  of  tuberculosis,  malignant  disease  or  syphilis.  The 
patient,  however,  gives  a  history  of  two  gonorrheal  infections, 
and  with  the  second  one  a  right  sided  epididymitis.  The  right 
testis  since  has  been  slightly  larger  than  the  left.  Two  and  a 
half  months  prerious  to  admission  the  right  testis  began  to 
increase  in  size  and  was  accompanied  by  some  pain.  The  right 
half  of  the  scrotum  on  examination  was  found  to  be  occupied 
by  a  smooth,  painless,  heavy  and  elastic  tumor.  The  epididymis 
and  testicle  could  not  be  differentiated.  The  scrotum  was  not 
adherent.  Xo  involvement  of  the  glands  could  be  made  out. 
At  operation  the  tunica  vaginalis  was  normal  in  appearance. 
The  cord  was  not  thickened. 

The  pathologic  report  showed  the  tumor  to  be  mostly  made 
up  of  sarcomatous  and  carcinomatous  elements.  The  sar- 
comatous elements  consisted  of  small  round  cells,  spindle  cells 
and  a  few  giant  cells.  The  carcinomatous  elements  were 
arranged  as  in  an  adenocarcinoma.  Some  mucous  cysts  were 
noted.  The  stroma  consi.sts  of  smooth  muscle,  fibrous  con- 
nective tissue  and  nodules  of  cartilage  in  which  beginning 
ossification  was  noted. 

Case  reported  by  Schwarz." 

Case  XXIV.  Patient  aged  28.  Seven  months  previous  to 
admission  to  the  clinic  the  patient  noticed  a  swelling  of  the 
left  testicle.  The  tumor  increased  in  size  gradually,  causing 
no  discomfort.  The  tumor  was  punctured,  but  only  a  little 
blood  was  obtained. 

In  the  left  side  of  the  scrotum  an  oval  tumor  can  be  made 
out  on  palpation.  At  the  lower  pole  a  soft  mass  is  felt  which 
has  the  shape  of  the  testicle.  The  spermatic  cord  and  epidi- 
dymis can  also  be  differentiated.  Several  lymphatic  glands  the 
size  of  a  bean  can  be  palpated  in  the  inguinal  region.  After 
removal  the  tumor  is  seen  to  be  about  the  size  of  the  fist,  and 
is  covered  by  the  tunica  vaginalis  and  tunica  albuginea.  Only 
the  globus  minor  of  the  epididymis  is  unchanged.  The  re- 
mainder is  much  compressed.  On  section  the  tumor  has  a 
lobulated  structure.  In  the  septa  between  the  nodules  are 
cystic  spaces.  The  lobules  between  the  septa  are  composed 
of  a  soft  myxomatous  tissue,  which  is  often  of  a  yellowish- 
brovm  color  (probably  due  to  hemorrhage),  and  small  islands 
of  cartilage.  Cysts  are  also  present  near  the  surface,  lined  by 
epidermis  and  containing  desquamated  epithelium  and  choles- 
terin  crystals. 

Microscopic  examination  shows  that  the  cj'sts  are  lined 
partly  by  cylindrical  epithelium  in  one  or  more  layers,  partly 
by  cubical  epithelium,  and  partly  by  epithelium  so  much  flat- 
tened that  it  resembles  endothelium.  No  attributes  of  the 
skin  are  present.  Epithelial  pearls  are  often  found  in  the 
cysts  lined  by  squamous  epithelium.  Polygonal  epithelial  cells 
deeply  pigmented  and  arranged  in  two  irregular  masses  re- 
semble the  pigment  epithelium  of  the  retina.  The  stroma  con- 
sists of  embrjonic  connective  tissue  (which  has  grown  so  rap- 
idly that  it  resembles  sarcomatous  tissue),  fibrous  connective 


"•Hayden,  American  Med.,  May,  1903,  p.  811. 
"Schwarz,  Inaugural  Dissertation,  Konigsberg,  1900. 


tissue,  smooth  muscle,  hyaline  cartilage,  bone  and  lymph  fol- 
licles. The  blood  supply  is  carried  on  by  means  of  nunn'rims 
blood  vessels  and  spaces.  They  are  so  numerous  in  some 
places  as  to  suggest  an  angioma.  The  arrangement  of  the 
smooth  muscle,  cartilage  and  cysts  lined  by  cylindrical  epithe- 
lium is  such  as  to  represent  an  anlage  of  the  respirator}-  tract. 
Cysts  with  villus-like  ingrowths  of  the  cylindrical  epithelial 
lining,  surrounded  bj'  smooth  muscle,  represent  an  intestinal 
anlage. 

Case  reported  by  Schlageuhaufer.'" 

Case  XXV.  Patient  is  43  years  old.  The  tumor  is  located  in 
the  left  testicle  and  measures  11  x  S  cm.  It  is  covered  by  a 
dense  connective-tissue  capsule  1  mm.  in  diameter.  Septa 
extend  inward  from  the  capsule  and  divide  the  tumor  into 
lobules.  The  parenchyma  of  the  testicle  and  the  epididymis 
are  no  longer  recognizable.  On  section  the  tissue  is  brownish- 
red  in  color  near  the  periphery,  and  grayish-red  in  the  center. 
It  is  very  friable.  In  the  more  fibrous  portion  cysts  can  be 
seen,  either  empty  or  containiug  a  white  glistening  material. 
The  structure  bears  a  close  resemblance  to  a  deciduoma 
malignum  of  the  uterus.  A  secondarj^  growth  is  found  in  the 
lung  about  the  size  of  a  nut  and  sharply  circumscribed  from 
the  surrounding  tissue. 

llicroscopic  examination  shows  elongated  flattened  spaces 
lined  by  one  or  more  layers  of  cylindrical  epithelial  cells. 
The  spaces  lined  by  stratified  squamous  epithelium  contain  in 
the  center  an  epithelial  pearl.  Spaces  lined  bj'  a  single  layer 
of  cylindrical  epithelium  are  filled  with  the  products  of  secre- 
tion. Tissue  corresponding  to  embrj'onic  lung,  lymph  follicles, 
smooth  muscle  and  fibrous  connective  tissue  is  present.  These 
elements,  however,  form  a  very  small  part  of  the  tumor.  The 
predominating  tissue  is  composed  of  two  varieties  of  cells  closely 
associated  with  one  another,  and  arranged  to  form  irregTilar 
bands  or  circular  structures  and  extend  into  spaces  filled  with 
blood.  These  masses  have  broken  throug-h  into  spaces  lined 
by  endothelium,  or  have  grown  along  under  the  endothelial 
lining,  thus  elevating  it.  Within  the  lumen  of  a  blood  space  at 
one  point  a  tumor  mass  appears  adherent  to  the  endothelium; 
at  another  point  a  portion  of  the  tumor  appears  free  within 
the  lumen.  A  study  of  the  individual  cells  shows  two  tyi>es  as 
above  stated. 

a.  Masses  of  dark  colored  protoplasm,  without  cell  division 
and  multinucleated.  The  protoplasm  is  frequently  vacuolated 
and  contains  leucocytes.     Xo  mitotic  figures  can  be  seen. 

b.  Polyhedral  cells  with  light-colored  protoplasm,  heaped 
upon  one  another,  without  intercellular  substance.  The  proto- 
plasm is  scant  near  the  nucleus  and  contains  glycogen.  The 
nuclei  are  spherical  with  distinct  chromatin  network. 

The  former  type  is  syncytium,  the  latter  type  I-angerhans' 
cell  layer.  An  examination  of  the  metastatic  growth  in  the 
lung  shows  only  the  syncytial  cells  and  cells  of  Langerhans' 
cell  layer  arranged  as  in  the  primary  tumor. 

Case  reported  by  Breiiss."  Ee-examined  microscopically 
by  Schlagenhaufer. 

Case  XXVI.  Patient  is  40  years  old.  Six  weeks  previous  to 
examination  a  painful  swelling  in  the  scrotum  was  noticed. 
At  the  same  time  pain  in  the  right  half  of  the  body  and 
dyspnoea  developed. 

By  physical  examination  a  hard  tumor  was  foiind  in  the  right, 
testis.  There  was  also  dullness  and  rales  over  the  lungs,  a  weak 
heart  impulse,  a  loud  double  murmur  at  the  apex,  and  tender- 


"Sehlageubaufer,  ^Yiener  klinische  Wochenschrift,  May,  1902 
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ness  over  the  abdomen.  Later  vomiting,  dyspnoea  and  icterus 
developed,  the  tumor  meanwhile  increasing  in  size.  Exitus 
after  four  weeks. 

At  autopsy  the  right  testicle  was  found  to  be  the  seat  of  a 
tumor  larger  than  the  fist  and  nodular.  On  section  cystic 
spaces  were  foimd  filled  with  a  yellowish  or  brownish  fluid, 
and  separated  from  one  another  by  compact  septa.  The  veins 
about  the  cord  were  the  seat  of  a  secondary  growth,  which 
could  be  traced  continuously  through  the  vessels  of  the  sper- 
matic plexus,  right  internal  spermatic  vein,  inferior  vena  cava 
to  the  right  auricle.  There  were  no  adhesions  to  the  walls  of 
the  vessels.  The  g-rowth  in  the  right  auricle  extends  both 
through  the  tricuspid  orifice  into  the  right  ventricle,  and 
through  the  open  foramen  ovale  into  the  left  auricle  and 
ventricle.  The  growth  vidthin  the  heart  consisted  of  finger- 
like processes  with  transparent  yellomsh  lobules  with  cloudy 
opaque  centers.  The  metastatic  growth  in  the  lung  resembled 
in  all  respects  that  found  in  the  heart. 

Microscopic  Examination. — The  tumor  in  the  testicle  is  com- 
posed of  bands  of  myxomatous  and  fibrous  connective  tissue, 
and  between  these,  nests  of  sarcomatous  and  carcinomatous 
tissue  and  cysts  lined  by  cylindrical  and  culjoidal  epithelium  and 
goblet  cells.  The  secondary  growth  within  the  veins  and 
heart  are  composed  of  a  myxomatous  tissue  covered  by  a 
layer  of  epithelial  cells.  At  times  divisions  between  these  cells 
can  be  made  out,  but  long  masses  of  multinucleated  protoplasm 
are  also  present.  "  The  form,  staining  reactions,  of  the 
multinuclear  syncytial  masses  and  polygonal  ei^ithelial  cells 
correspond  closely  to  the  epithelium  of  the  chorionic  villi." 
This  case  is  interpreted  by  Schlagenhaufer  as  a  hydatidiform 
mole. 

The  following  summary  regarding  this  class  of  tumors  is 
based  on  a  study  of  our  own  cases  and  those  reported  in  the 
literature. 

Sfruciure. — The  gross  appearance  depends  upon  the  pro- 
portionate development  of  the  elements  which  make  up  the 
tumor.  The  tumors  are  generally  cystic,  and  when  dis- 
tended with  secretion  the  consistency  is  firm.  At  other 
times  the  consistency  is  soft  and  fluctuating.  Resistant 
areas  are  often  made  out  on  palpation,  due  generally  to  the 
presence  of  cartilage  or  bone.  The  surface  of  the  tumor 
may  be  smooth,  or  where  nodules  of  solid  tumor  or  cartilage 
are  present,  irregular.  The  epididymis  and  vas  deferens  are 
in  most  cases  not  involved,  although  the  size  of  the  tumor 
may  mask  their  presence.  On  section  the  cystic  structure 
can  generally  be  made  out  with  the  naked  eye,  and  a  definite 
cyst  lining  is  in  some  cases  distinct.  Papillary  ingrowths 
are  often  present.  The  cyst  contents  vary.  They  may  be 
mucilaginous,  colloid-like,  serous,  or  sebaceous.  Hair  has 
been  found  in  some  cyst  cavities.  Supporting  the  cystic 
structure  is  a  stroma  for  the  most  part  appearing  as  con- 
nective tissue,  in  which  islands  of  cartilage  can  often  be 
seen  as  minute,  pearl-colored,  translucent  areas. 

Microscopic  Appearance. — ^Elements  of  the  three  primary 
germinal  layers  are  constantly  present  except  in  Case  IX, 
where  no  derivative  of  the  ectoderm  was  found,  but  Wilms 
could  not  say  positively  that  it  was  absent,  since  the  whole 
tumor  was  not  sectioned.  Derived  from  the  entoderm 
we  find  cysts  or  spaces  with  a  lining  of  plain  or  ciliated 
columnar  epithelium.     Sometimes  this  is  in  a  single  layer. 


sometimes  it  is  stratified.  Goblet  cells  and  gland  alveoli 
may  occur.  The  inner  surface  of  the  cyst  may  be  smooth  or 
may  be  thrown  into  papilla  with  intervening  crypts.  Deri  veil 
from  the  ectoderm  we  find  epidermal  elements  in  the  form 
of  a  lining  for  cysts,  or  as  solid  processes.  Degeneration 
often  takes  place  in  the  solid  processes,  giving  rise  to  cyst 
formation.  The  cells  are  often  arranged  as  in  the  skin  with 
all  the  different  layers  represented.  An  epithelial  pearl 
frequently  occupies  the  cavity  of  a  cyst.  Hair  and  seba- 
ceous glands  are  rarely  present,  but  were  reported  in  con- 
nection with  Case  XX.  Elements  of  the  cerebral  and  peri- 
pheral nervous  system  were  present  in  Cases  XIV  and  XX. 
They  are  rarely  present.  The  mesoderm  is  abundantly  rep- 
resented in  most  cases.  Connective  tissue,  myxomatous  and 
compact,  smooth  muscle  and  cartilage  are  the  most  constant 
elements.  Bone  was  present  in  Cases  III,  XIV,  XV,  XVI, 
XX,  XXI,  XXIII  and  XXIV.  Striated  muscle  occurred  in 
Cases  III,  XI  and  XXI.  The  development  of  the  circula- 
tory system  in  the  tumors  varies.  In  some  cases  areas  are 
found  composed  of  nothing  but  blood  vessels,  as  in  Cases 
XIX  (Hendrickson)  and  XXIV  (Schwarz) ;  then  again  only  a 
few  blood  channels  are  found,  as  in  Case  I.  In  none  of  the 
above  cases  except  Hendrickson's  and  Schwarz's  were  well 
developed  blood  vessels  mentioned.  The  circulation  seems  to 
be  carried  on  in  many  cases  by  channels  lined  by  endothe- 
lium running  within  the  stroma.  Frequently  the  connective 
tissue  is  veiy  cellular,  and  histologically  has  all  the  appear- 
ance of  sarcomatous  tissue.  Giant  cells  of  foreign  body 
type  are  often  present.  They  are  arranged  around  epithelial 
pearls  (Case  XII),  cartilage  (Case  XIX),  and  hair  follicles 
(Case  XX).  Cells  closely  resembling  ova  surrounded  by 
spindle-shaped  nuclei  are  described  in  Case  XIII.  The  ar- 
rangement of  these  different  tissues  is  often  such  as  to  sug- 
gest the  anlage  of  some  organ.  The  rudimentary  trachea 
and  intestine  are  most  frequently  represented.  In  Case 
XIII  Gessner  found  spaces  lined  by  cuboidal  epithelium  with 
blind  offshoots  where  the  epithelium  became  flat.  He  was 
of  the  opinion  that  it  represented  the  anlage  of  the  lung.  A 
similar  anlage  is  noted  by  Schlagenhaufer  in  Case  XXV. 
In  Cases  XXI  (Lovett  and  Councilman)  and  XXIV  (Schwarz) 
tissues  representing  the  anlage  of  the  eye  were  described. 

The  three  germinal  layers  do  not  develop  equally,  but  the 
entoderm  and  mesoderm  are  always  in  excess  of  those  of  the 
ectoderm. 

The  large  majority  of  these  tumors  develop  in  adults. 
Wilms  was  able  to  collect  only  four  cases  of  imdoubted  con- 
genital teratoma,  to  which  should  be  added  the  cases  re- 
ported by  Lovett  and  Councilman,  and  Kockel.  In  the 
above  twenty-six  eases  the  age  is  given  in  only  seventeen. 
In  all  but  two  (the  congenital  cases)  it  ranged  between 
twenty-one  to  fifty  years.  There  were  eight  cases  in  the 
third  decade,  two  in  the  fourth,  and  seven  in  the  fifth. 

Eiiologi/. — No  explanation  has  shown  satisfactorily  why 
these  tumors  develop  in  adults.  '  Traumatism  has  been  re- 
ported in  a  few  cases,  but  the  clinical  history  has  been  so 
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rarely  given  that  reliable  data  on  this  point  are  not  obtain- 
able. In  only  five  instances  in  the  above  twenty-one  cases  was 
the  presence  or  absence  of  traumatism  stated.  In  Case  III 
trauma  occurred  fifteen  years  previous  to  the  development 
of  the  tumor.  In  Case  XII  trauma  occurred  two  years  after 
the  growth  had  been  noted.  In  Cases  I  and  XVI  absence  of 
traumatism  is  definitely  stated.  In  none  of  the  above  cases 
therefore  could  the  growth  of  the  tumor  be  directly  or 
indirectly  attributed  to  traumatism. 

Origin. — Among  the  theories  which  have  been  advanced 
to  explain  the  origin  of  these  tumors  are  the  following: 

1.  The  Theory  of  Metaplasia. — It  is  assumed  that  one 
variety  of  tissue  can  change  into  another.  Cysts  were  sup- 
posed to  originate  from  the  epithelium  of  the  tubules  in  the 
testis,  or  from  solid  processes  of  cells  derived  from  the 
tubules,  the  central  portion  degenerating,  thus  forming  a 
cyst.  This  activity  on  the  part  of  the  epithelium  was  sup- 
posed to  exert  a  stimulus  on  the  connective  tissue,  which 
gave  rise  to  the  formation  of  cartilage,  bone,  etc.  In  cases 
where  cartilage  was  found  to  antedate  the  cysts  its  develop- 
ment was  supposed  to  stimulate  the  growth  of  epithelium. 
Ciliated  epithelium  was  traced  back  to  the  remains  of  the 
Wolffian  body.  This  theory  does  not  admit  of  the  possi- 
bility that  all  the  elements  of  the  tumor  have  a  common 
origin.     It  is  not  accepted  at  the  present  day. 

2.  Fwtus  in  Fostu. — Advanced  by  Meckel.  This  theory 
assumes  that  two  ova  are  impregnated,  both  develop,  one 
finally  overpowering  and  enclosing  the  other. 

Klebs  divides  the  teratomata  into — 

(1)  Endogenous — which  result  from  the  infolding  of  tis- 
sues during  development. 

(2)  Ectogenous — which  develop  from  a  foetal  implanta- 
tion. 

He  further  subdivides  the  ectogenous  form  into — 

(a)  AUantoid  variety,  in  which  the  rudimentary  foetus 
develops  in  one  of  the  body  cavities  of  the  other. 

(b)  Pre-allantoid,  in  which  there  is  a  complete  or  partial 
fusion  of  the  two  germinal  areas,  one  becoming  enclosed  in 
the  other. 

Klebs  states  that  in  the  allantoid  variety  a  placenta  and 
umbilical  cord  are  found,  while  in  the  pre-allantoid  variety 
they  are  absent.  Wilms  says  of  this  theory  that  no  organ 
of  the  principal  fcetus  could  contain  such  a  rudimentary 
parasitic  foetus,  although  it  might  well  account  for  teratoid 
tumors  in  the  body  cavities.  We  could  not  explain  Case  II 
by  this  theory,  since  it  would  of  course  belong  to  the  pre- 
allantoid  variety  yet  has  placental  tissue  in  it. 

3.  Theory  of  Cell  Inclusion. — This  is  a  more  recent  theory 
advanced  by  Bonnet,"  and  assumes  that  either  a  fertilized 
polar  body  or  that  after  the  impregnation  of  the  ovum,  and 
during  the  early  segmentation  period,  a  cell  or  groiip  of  cells 
becomes  separated  and  incorporated  among  the  structures, 
which  later  develop  into  the  testis.  That  such  a  separated 
segmentation  cell  even  up  to  the  sixteen-eell  stage  has  the 
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power  of  developing  into  a  fcetus  has  been  proven  experi- 
mentally in  animals  by  Koux,  Wilson,  Hertwig  and  others. 
Barker  notes  that  "  Eoux  has  noticed  isolated  segmentation 
cells  in  the  body  of  young  frog  larvse,  and  suggested  that 
they  might  be  of  significance  in  the  etiology  of  tumors." 
We  do  not  know,  however,  the  exact  method  by  which  such 
a  cell  could  be  included  within  the  testis. 

4.  Development  from  Cells  Normally  Present  in  the  Testis.- — 
Wilms  has  shown  conclusively  that  these  teratomata  arise  in 
the  rete  testis,  and  has  endeavored  to  trace  their  origin  back 
to  the  true  cells  of  the  organ.  He  believes  the  timior  grows 
within  the  tubules  and  in  proof  of  this  points  out  that  in  one 
of  his  cases  he  found  teratoid  tissue  in  the  adenomatous 
tissue  of  the  tumor,  and  has  also  found  it  in  a  normal  tubule. 
Growth  within  the  tubules  explains,  as  he  believes,  the  cork- 
screw-like growth  of  the  gland  alveoli  and  the  cyst  forma- 
tion. Malassez,  on  the  other  hand,  believes  the  growth 
begins  in  the  interstitial  tissue,  and  cites  instances  where 
normal  testicular  tubules  were  found  within  the  tumor. 
Wilms  explains  this  fact  by  development  within  the  tubules, 
the  tumor  by  pressure  shutting  off  some  tubules  and  pre- 
venting growth  into  them.  If  the  tumor  develops  within 
the  tubules  we  have  only  the  spermatic  cell  as  a  point  of 
origin,  since  the  sustentacular  cell  is  not  a  germinal  element. 
If  it  arises  in  the  interstitial  tissue  Wilms  suggests  that  it 
might  originate  in  some  way  from  the  so-called  interstitial 
cells  of  Leydig  since  Nussbaum  believes  these  to  be  unde- 
veloped germ  cells.  This  view  as  to  their  significance,  how- 
ever is  not  unqiiestioned.  How  either  the  spermatogenic 
or  the  interstitial  cell  can  develop  into  a  teratoma  is  not 
known,  and  Wilms  gives  no  explanation  further  than  to  say 
that  the  germ  cell  may  have  been  pathological  from  the  be- 
ginning or  normal  at  first,  later  becoming  pathological. 

5.  Partial  Hermaphrodisni. — Assumes  the  presence  of  an 
ovum  in  the  testis,  which  after  fertilization  develops  into  a 
foetus.  This  theory  does  not  explain  the  tumors  present  at 
birth,  or  developing  shortly  after. 

In  discussing  the  relative  merits  of  these  theories  we  must 
consider  the  conditions  which  are  to  be  explained.  We  have 
to  explain  the  origin  of  a  tumor  which  constantly  contains 
derivatives  of  all  three  germinal  layers,  grows  in  the  rete 
testis  and  in  the  majority  of  the  cases  develops  in  adult 
life.  The  theories  of  metaplasia,  of  foetus  in  foetu  (since 
Kockel  notes  a  case  of  teratoma  in  both  testicles  of  the 
same  individual),  and  of  partial  hermaphrodism  do  not  ex- 
plain these  conditions,  therefore  may  be  discarded.  We  do 
not  know  how  a  spermatogenic  cell  could  by  itself  give  rise 
to  a  teratoma,  and  we  do  not  know  that  Nussbaum's  theory 
as  to  the  significance  of  the  interstitial  cells  is  correct.  The 
cell  inclusion  theory  seems  to  be  the  most  plausible,  but 
leaves  much  to  be  explained.  We  cannot  apply  the  results 
of  experimental  teratology  on  the  lower  animals  to  the 
human  being.  We  cannot  explain  definitely  how  a  segment- 
ation cell  can  be  included  in  the  testis. 

The  occurrence  of  syncytial  and  decidual-like  cells  is 
noted  in  Cases  II,  XXV  and  XXVI. 
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In  Case  II  we  cannot  say  positively  whether  we  are  deal- 
ing with  true  decidual  cells  or  some  other  type  of  cell  which 
resemble  them.  The  cell  type  in  question  is,  however,  so 
closely  associated  with  the  syncytial  cells  that  we  are  forced 
to  conclude  that  they  are  either  decidual  cells  or  cells  de- 
rived from  Langerhans'  cell  layer,  probably  the  latter. 

Eegarding  the  histogenesis  of  these  cells  there  is  still  con- 
siderable difference  of  opinion,  and  it  does  not  come  within 
the  scope  of  this  paper  to  discuss  the  subject  in  detail. 
Briefl}%  however,  it  may  be  said  that  while  Minot,  Gottschalk, 
Kastschemke  and  others  believe  that  both  the  syncytium 
and  Langerhans  cell  layer  are  derived  from  the  foetal  ecto- 
derm, Langerhans,  Kossman  and  Merrtens  believe  the  syncy- 
tium to  be  derived  from  the  epithelium  of  the  endometrium, 
and  the  cells  of  Langerhans  layer  from  the  foetal  ectoderm. 
If  the  latter  view  is  correct  then  we  must  assume  the  pres- 
ence of  an  anlage  of  the  uterus  in  these  tumors.  No  tissue, 
however,  was  found  which  was  interpreted  as  such.  If  both 
the  syncytium  and  Langerhans'  cell  layer  are  foetal  ectoderm 
then  they  should  be  classed  with  the  proper  elements  of  the 
tumor.  Schlagenhaufer  believes  both  varieties  of  cells  are 
foetal  in  origin.  He  expresses  his  belief  that  the  cells  of  fer- 
tilized ovum  or  polar  body  destined  under  normal  conditions 
to  form  placental  tissue  give  rise  to  the  syncytial  cells  and 
cells  of  Langerhans  layer.  Furthermore,  he  believes  that 
the  Langerhans'  cell  layer  can  develop  into  syncytium  and 
frequently  observed  such  a  transition  in  his  specimens.  The 
presence  or  absence  of  placental  epithelium  in  teratomata 
depends,  according  to  Schlagenhaufers  view,  upon  whether 
a  fertilized  cell  in  a  comparatively  early  or  late  stage  of 
development  suffered  inclusion.  If  placental  epithelium  is 
present  he  assumes  that  the  tumor  originated  from  a  fertil- 
ized polar  body;  if  absent,  it  originated  from  a  blastomere. 

Malignancy. — In  Case  V  of  Wilms  series,  tumor  masses 
were  found  in  the  veins  of  the  pampiniform  plexus,  which 
on  section  were  cystic.  Microscopically  all  three  germinal 
layers  were  represented. 

Case  XIV,  Gessner.  The  veins  of  the  spermatic  cord  were 
thrombosed  by  tissue,  which  contain  nerve  cells,  nerve  fibres, 
ganglion  cells  and  osteoblasts.  All  these  were  present  in 
the  primary  tumor. 

In  Case  XVII,  reported  by  La  Grange,  a  teratoma  of  the 
right  testis  was  followed  after  extreme  fatigue  by  a  tumor 
of  the  abdomen,  which  microscopically  corresponded  to  the 
growth  in  the  testis. 

In  Case  XXI,  reported  by  Lovett  and  Councilman,  we 
find  a  teratoma  of  the  testis,  which  after  removal  was  fol- 
lowed by  a  similar  tumor  of  the  cranial  cavity.  No  connec- 
tion between  the  two  is  claimed,  since  to  metastasize,  a  por- 
tion of  the  tumor  would  have  to  be  transplanted  from  the 
testis  to  the  cranium.  This  is  extremely  improbable,  especi- 
ally as  there  were  no  metastases  in  the  lungs  or  other  inter- 
nal organs. 

In  Case  XXV  (Schlagenhaufer)  a  secondary  growth  was 
found  in  the  lungs,  which  microscopically  was  found  to  be 
composed  of  syncytial  cells  and  cells  of  Langerhans"  layer 


arranged  in  the  same  manner  as  those  found  in  the  primary 
tumor. 

In  Case  XXVI  (Schlagenhaufer)  a  continuous  growth 
could  be  traced  within  the  vessels  of  the  spermatic  plexus 
to  the  heart.  Macroscopically  the  gro'niih  was  fungoid  in 
character;  composed  of  finger-like  processes.  Microscopi- 
callj^  the  structure  of  the  secondary  growth  was  composed 
of  myxomatous  tissue  covered  by  syncytial  cells  and  cells  of 
Langerhans'  layer. 

The  presence  of  the  placental  epithelial  elements  in  the 
metastases  but  not  in  the  primary  tumor  is  explained  by 
the  fact  that  within  the  vessels  these  elements  have  a  better 
physiologic  environment  for  development  (Schlagenhaufer). 

From  these  instances  we  must  conclude  that  teratomata 
are  sometimes  malignant.  The  metastases,  however,  differ 
from  those  of  carcinoma  and  sarcoma  in  that  they  cannot 
be  due  to  the  transplantation  of  individual  tumor  cells  (ex- 
cept where  only  one  type  of  tissue  is  represented  in  the 
secondary  growth),  but  rather  to  a  continuous  growth  of  tlie 
teratoma,  or  to  a  transplantation  of  a  small  portion  of  it. 

Can  the  individual  elements  of  a  teratoma,  the  stroma  and 
the  epithelium  undergo  a  malignant  change?  In  nearly 
every  one  of  the  cases  reported  above  some  portion  of  the 
tumor  when  examined  microscopically  suggested  malignancy, 
and  in  many  cases  the  original  diagnosis  was  that  of  malig- 
nant tumor.  But  we  cannot  depend  upon  the  microscopic 
picture  alone  to  decide  this  point,  inasmuch  as  the  appear- 
ance of  embryonic  and  malignant  tumor  tissue  is  so  nearly 
alike.  Clinical  evidence  must  also  be  taken  into  considera- 
tion. The  development  of  malignancy  in  the  placental 
tissue  of  teratomata  is  believed  by  Schlagenhaufer  to  be 
dependent  upon  the  proliferating  power  of  the  cells.  This 
in  turn  is  dependent  upon  the  inclusion  of  a  fertilized  cell 
in  the  earliest  stages  of  development.  "  The  earlier  the 
inclusion  in  the  development  of  the  ovum,  the  higher  the 
inborn  power  of  the  tumor  cells  to  become  clinically  malig- 
nant." In  Case  V  (Wilms)  we  have  sarcomatous  tissue  pene- 
trating the  tunica  albuginea  and  infiltrating  the  epididymis. 
It  could  not  be  determined,  however,  whether  the  sarcoma 
originated  from  the  interstitial  tissue  of  the  testis  or  from 
the  mesodermic  elements  of  the  teratoma. 

Case  XIX,  reported  by  Hendrickson,  of  a  teratoma  testis 
showing  perithelial  angio-sarcomatous  growth  may  be  such  a 
case.  Adhesions  between  the  tunica  vaginalis  were  assumed 
to  be  metastases,  but  their  microscopical  structure  was  not 
given.  There  seems  to  be  no  way  of  determining  whether 
this  growth  originated  from  the  tissue  of  the  teratoma.  No 
clinical  history  is  given.  In  Cases  .XXV  and  XXVI,  how- 
ever, this  question  is  clearly  answered  in  the  affirmative. 
Since  the  placental  epithelial  elements  in  the  metastases 
must  have  been  derived  from  the  embryonic  elements  of  the 
tumor. 

The  presence  of  a  malignant  tumor  of  a  testicle  in  which 
there  was  also  a  teratoma  is  illustrated  by  Case  X  of  Wilms 
series.     The  greater  part  of  the  testicular  parenchyma  that 
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remains  is  normal,  but  that  nearer  the  tumor  shows  the 
alveoli  packed  with  cells.     From  this  tissue  the  main  mass 
of  the  tumor  is  derived  and  is  of  a  carcinomatous  nature. 
In  conclusion  regarding  malignancy  we  can  say: 

1.  Teratoma  can  be  malignant  by  growth  along  blood  or 
lymph  channels.  The  secondary  growth  being  composed 
of  derivatives  of  one  or  more  of  the  three  germinal  layers. 

2.  Malignant  new  growth,  originating  from  the  tubules  of 
the  testis,  and  teratoma  testis  may  exist  simultaneously. 

We  are  indebted  to  Dr.  G.  C.  Madill,  of  Ogdensburg,  New 
York,  for  the  clinical  history  of  Case  I. 

Note. — After  this  paper  had  gone  to  the  press,  we  learned 
from  Dr.  Madill  that  his  patient,  Case  I,  shortly  after  the 


attack  of  typhoid  fever,  had  developed  an  abdominal  tumor 
in  the  epigastric  region. 

The  tumor  increased  rapidly  in  size  and  the  patient  be- 
came progressively  weaker  and  died  on  September  5,  1902. 
A  partial  autopsy  was  performed  and  a  tumor  mass  was 
found  surrounding  the  head  of  the  pazicreas  but  not  involv- 
ing it. 

Portions  of  the  tumor  tissue  were  removed  and  sent  to 
us  for  diagnosis.  Microscopic  examination  of  the  tissue 
showed  that  it  was  made  up  of  cells  irregular  in  shape  and 
size,  often  containing  budding  nuclei. 

The  arrangement  of  the  cells  in  places  resembled  that 
found  in  carcinoma  but  the  greater  part  of  the  tumor  was 
deflnitelv  sarcomatous. 


CORKESPONDENCE. 


Berlin,  Gekiiaxy. 

To  the  Editor: — In  The  Bulletin  Februarj'-March,  1902, 
Young  described  a  modification  of  my  prostatic  incisor  under 
the  title  of  "  A  New  Combined  Electro-Cautery  Incisor  for 
the  Bottini  Operation  for  Prostatic  Obstruction."  Accord- 
ing to  him  the  chief  advantage  of  this  modification  is,  that 
knives  of  different  heights  may  be  used.  Young  believes  to 
have  brought  out  something  new  by  this,  but  he  is  mistaken. 

As  proof  of  the  above  statement,  I  quote  the  following 
from  my  article  of  January-Febniary,  1900,  entitled:  "  Neue 
Mittheilungen  zur  Galvanokaustichen  Eadikalbehandhmg 
der  Prostatahypertrophie  per  vias  naturales  (Bottini'sche 
Operation)."  ^ 

"  Theoretically  the  depth  of  the  incision  is  represented  by 
the  height  of  the  galvanocaustic  knife,  measured  from  its 
tip  to  the  shaft  at  a  right  angle.  It  would  seem,  therefore, 
taking  as  an  example  the  middle  lobe,  which  may  vary  in 
size,  to  be  an  advantage,  to  have  knives  of  different  heights 
at  our  disposal.  For  this  reason  I  had  galvanocaustic 
knives  made  for  me,  measuring  from  0.8,  1.0,  1.2  and  1.1  to 
1.5  cm.  I  choose  one  of  these,  according  to  the  cystoscopic 
finding,  and,  what  is  still  more  important,  the  rectal  finding 
taken  after  the  instrument  has  been  introduced  and  turned 
hachward." 

I  added  the  following  note  at  the  time  (Footnote  No.  17): 

"  As  a  rule,  my  instruments  are  manufactured  with  a 
knife  of  1.2  cm.,  which  represents  the  height  mostly  used,  0.8 
em.  seems  to  me  to  be  dispensable;  1.4  to  1.5  cm.  is  too  high 
for  many  eases  and  has  this  further  disadvantage,  that  the 
tendency  to  bend  is  naturally  greater  because  of  the  increased 
height.  It  need  only  to  he  mentioned  that  the  incision  can 
be  deepened  by  recutting  in  the  incision  either  during  the 
same  sitting  or  at  a  later  one." 
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I  treated  on  the  same  question  in  my  article  on  "  The 
Treatment  of  Hypertrophy  of  the  Prostate  Gland  by  the 
Galvanocaustic  Method  after  Bottini,"  in  W.  H.  King's 
"  Electricity  in  Medicine  and  Surgery."  It  may  be  found 
on  p.  206,  and  is  as  follows: 

"  The  depth  of  the  incision  is  dependent,  on  the  one 
hand,  on  the  fact  that  the  instrument  be  firmly  pressed  upon 
the  prostate  gland;  on  the  other  hand,  on  the  height  of  the 
knife.  I  possess  knives  of  various  sizes,  from  0.8  to  1.-5  cm. 
in  height,  and  choose  between  them  dependent  on  the  thick- 
ness of  the  prostate  gland.  As  an  average  size  1.2  cm.  is  to 
be  designated;  my  instruments  axe  supplied  with  this  size 
unless  another  size  is  especially  ordered.  The  incision  may 
also  be  deepened  if  the  instrument  is  fii-mly  pressed  down  and 
the  knife  is  moved  to  and  fro  for  a  second  time,  along  the 
furrow.     In  general,  however,  this  is  not  expedient." 

To  be  sure,  I  did  not  have  an  entirely  new  instrument 
made  for  each  different  knife;  with  my  instrument,  different 
male  parts  alone  are  necessary,  the  female  remaining  the 
same.  The  only  difference  between  this  and  Young's  is, 
that  in  his,  a  part  of  the  outer  end  of  the  male  portion  re- 
mains the  same.  It  is  a  question  if  there  is  any  advantage  in 
his  arrangement,  because  the  expensive  part  of  the  instru- 
ment is  the  platinum-iridium  knife,  of  which  one  must  have 
several  in  either  case.  The  disadvantage  of  Young's  is  that 
the  male  part  is  made  up  of  two  pieces  whereby  it  suffers  in 
simplicity  and  safety. 

In  addition,  I  wish  to  emphasize  that,  as  my  experience  in- 
creases, I  have  become  convinced  that  knives  of  different 
heights  are  not  of  the  great  significance  which  I  formerly 
thought,  but  one  averaging  1.2  to  1.3  cm.  in  height  is  suflB- 
cient  for  all  cases. 

I  may  be  allowed,  as  substantiation  of  this,  to  state  that  in 
my  last  37  cases,  as  far  as  I  can  remember,  all — or,  at  least, 
nearly  all — were  operated  with  a  knife  of  1.2  cm.  height  and 
in  these  37  cases  (excepting  one  death,  one  non-success  in  a 
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case  with  a  small  prostate,  and  oue  case  which  was  operated 
too  recently  to  allow  of  any  opinion  on  the  result)  there  were 
34  successful  results,  27  cases  being  cured  and  7  decidedly 
improved. 

At  all  events,  from  the  above  given  quotations  it  is  shown 
that  the  instrument  recommended  by  Young  can  not  be 
designated  as  "  A  New  Electro-Cautery  Incisor,"  but  at  most 
as  a  modification  of  mine.  I  must  add  that  Young  himself, 
in  a  letter  to  me,  correctly  recognizes  this.  He  writes  (March 
24,  1902):  "  The  instrument  in  question  is  merely  a  modifi- 
cation of  your  own  splendid  instrument." 


Albert  Fkeudenbeeg,  M.  D. 


Berlin,  S.  W.  Wilhehnstr.  20. 


Eeplt  of  Dr.  Young. 

When  I  published  the  article  entitled  "  A  New  Combined 
Electro-Cautery  Incisor,"  I  used  the  word  "  new  "  to  desig- 
nate a  combination,  which  was  and  is  an  essentially  novel 
plan.  Although  I  had  read  numerous  articles  by  Dr.  Freu- 
denberg  I  had  failed  to  see  the  one  in  which  he  had  spoken  of 
employing  more  than  one  blade  in  his  operations,  else  I 
should  have  referred  to  it.  I  had  sent  for  his  instrument 
and  it  was  furnished  with  one  blade,  and  in  none  of  the 
subsequent  catalogues  of  the  German  instrument-makers 
have  I  seen  any  reference  to  there  being  but  one  instrument 
and  that  with  a  single  blade  of  given  height. 

I  have  now  operated  on  over  70  cases  of  prostatic  hyper- 
trophy, and  in  this  series  have  encountered  the  greatest 
variation  in  such  hypertrophy  as  to  size,  shape,  and  consist- 
ence. In  some  the  enlargement  was  as  great  as  an  orange; 
in  others  there  was  no  enlargement  at  all,  a  mere  sclerosis 
or  fibromatous  metaplasia,  with  little  or  no  increase  in  size. 
Several  cases  of  the  latter  type,  where  I  feared  to  use  Freu- 
denberg's  instrument  lest  the  blade  might  cut  too  deeply, 
brought  forcibly  to  my  mind  the  need  of  blades  of  different 
sizes,  small  for  very  small  prostates,  medium  for  the  usual 
enlai-gement,  and  large  for  great  hypertrophies. 

I  wrote  in  March,  1901,  to  a  prominent  importing  house 
in  New  York  to  ask  if  Freudenberg's  instrument  could  be 
furnished  with  blades  of  different  sizes,  and  received  a  nega- 
tive reply.  I  then  decided  to  have  several  blades  con- 
structed, sumlar  in  every  way  to  the  male  blade  of  his 
instrument,  each  with  the  large  screw  traction  wheel  and 
axle  firmly  attached  to  it  (as  it  now  appears  Dr.  Freudenberg 
had  done). 

Realizing  that  such  a  combination  would  form  a  most 
cumbersome  and  unwieldy  "set,"  I  decided  to  substitute  a 
simple  mechanism  whereby  each  blade  might  be  easily  de- 
tached from  the  traction  apparatus,  so  that  the  latter  would 
do  for  all  blades.     In  the  meantime,  other  defects  in  Freuden- 


berg's instrumeat  had  been  detected  which  have  in  part 
been  described  in  the  paper  in  Tbe  Bulletin  (q.  v.)  and 
changes  were  made  to  obviate  them.  In  the  end  the  follow- 
ing additions  and  alterations  were  made: 

1.  Four  blades  were  constructed,  .8,  1.8,  1.7,  and  2.1  cm. 
high,  which  could  be  interchanged  by  the  mere  elevation 
of  a  "  spring  catch." 

2.  The  mechanism  of  the  connecting  handle  was  radically 
changed  so  as  to  do  away  with  the  defective  contact  and 
overheating  of  Freudenberg's  instrument. 

3.  The  shaft  was  made  so  as  to  allow  longer  incisions  for 
the  great  hypertrophies. 

4.  The  beak  was  changed  from  the  gentle  slope,  which 
frequently  slipped  into  the  urethra  during  the  operation  with 
unpleasant  results,  to  a  more  rectangular  shape,  which  effec- 
tually prevents  such  catastrophies. 

5.  The  male  blade  was  enlarged  and  changed  so  as  to 
better  carry  a  largei  current,  and  the  mechanism  of  attach- 
ing the  platinum  blades  to  the  shaft  was  improved  and 
strengthened. 

6.  The  tedious  screw  which  held  the  traction  apparatus 
to  the  female  blade  was  replaced  by  a  quick-working  "  bayo- 
net lock,"  thus  greatly  facilitating  the  change  of  blades  and 
the  cleansing  of  the  instrument. 

Other  minor  alterations  were  also  made,  but  those  I  nar- 
rated seemed  to  Justify  the  title  "  new,"  which  was  intended 
to  apply  to  the  combination  and  not  to  the  single  instrument 
itself,  which  I  frankly  stated  was  based  on  Freudenberg's 
model,  the  excellence  of  which  I  again  acknowledge,  as  I  did 
in  the  letter  quoted  by  Dr.  Freudenberg.  A  new  instru- 
ment is  not  necessarily  an  entirely  original  one. 

Dr.  Freudenberg  says  that  he  now  believes  "  that  one  blade 
is  sufficient  for  all  cases,"  that  he  has  given  up  his  "  combin- 
ation." We  are  not  surprised  that  he  has  found  it  more 
agreeable  to  use  his  old  instrument.  With  the  "  new  "  com- 
bined incisor,  I  find  the  ability  to  choose  a  blade  to  suit  the 
size  of  the  hypertrophy  of  the  greatest  value,  and  as  the 
instrument  has  been  used  in  now  about  30  cases  with  perfect 
satisfaction,  I  can  assure  Dr.  Freudenberg  that  his  assertion 
that  the  improvement  on  his  vahiable  incisor  ''  suffers  in 
safety "  is  incorrect,  and,  in  fact,  unwarranted  (as  he  has 
never  seen  the  instrument). 

During  the  last  year  I  have  operated  and  cured  with  the 
small  blade,  several  cases  in  which  Freudenberg-'s  instrument 
would  probably  have  penetrated  the  prostatic  capsule,  and 
resulted  fatally;  and  on  the  other  hand,  I  have  had  success 
with  the  large  blade  in  cases  of  great  hypertrophy  in  which 
the  1.2  cm.  blade,  which  Dr.  Freudenberg  now  uses  could 
not,  I  believe,  have  sufficiently  cauterized  for  radical  cure. 


Hugh  H.  Young. 


Baltimore,  July  13,  1902. 
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NOTES  ON  NEAV  BOOKS. 


The  American  Year-book  of  Medicine  and  Surgery  for  ]y02.  A 
yearly  Dig-est  of  Scientific  Progress  and  AuthoriUitive  Oiiin- 
ion  in  all  branches  of  Medicine  and  Surgery,  drawn  from 
journals,  monogTaphs,  and  text-books  of  the  leading  Ameri- 
can and  foreign  authors  and  investigators.  Arranged,  with 
critical  editorial  comments,  by  eminent  American  sijecialists, 
under  the  editorial  charge  of  George  M.  Gould,  A.  JI.,  M.  T>. 
In  two  volumes:  Volume  II,  General  Surgery.  Octavo.  684 
pages.  Illustrated.  (Philadtlplna  and  Lnmlmi:  W.  B.  Samiders 
ci  Co.,  19(12.)  Ter  volume:  cloth,  $3.00  net;  half  morocco, 
$3.75  net. 

The  general  scope  of  the  Year-book  is  too  well  known  to  need 
any  explanation.  In  this  j-ear's  volume  on  surgery  the  first 
303  pages,  out  of  a  total  of  656  pages  of  reading  matter,  are 
devoted  to  general  surgery;  gynecologj'  and  obstetrics  cover  ITO 
pages,  thus  giving  533  pages  for  these  major  subjects.  The  re- 
maining limited  sjKice  is  devoted  to  the  specialties.  Of  the 
subjects  which  are  discussed  at  considerable  length  we  notice 
anesthetics,  fractures,  diseases  of  the  respiratoi-y  and  vascular 
systems,  hernia,  appendicitis,  diseases  of  the  liver.  In  the  31):', 
pages  of  somewhat  coarse  print  devoted  to  general  surgery  it  is, 
of  course,  impossible  to  give  anj-thing  like  as  adequate  a  review 
of  the  subject  as  is  to  be  found  in  the  standard  German  and 
French  works  of  this  character,  such  as  L'Anncc  Chiruniicale  and 
Hildebrand's  JuJirexhericlit,  but  very  many  valuable  papers  are 
abstracted  at  some  leng-th.  As  a  digest  of  scientific  progress 
and  authoritative  opinion  drawn  from  American  and  foreign 
sources,  the  section  devoted  to  surgery  fails  to  meet  our  expec- 
tations. If  the  book  claimed  to  be  a  discussion  of  the  views  of 
leading  American  writers  it  would  be  nearer  the  truth.  The 
vast  majority  of  the  reviews  are  those  of  papers  in  the  English 
language,  which  of  course  means  that  a  large  number  of  ex- 
tremely important  foreign  papers  fail  to  receive  anj'  noti'<-e 
whatever.  As  an  example  of  this  we  may  take  the  chajiter 
on  Surgical  Diseases  of  the  Liver.  Thirty-two  papers  are 
abstracted  and  discussed.  Of  this  number  all  but  three  are 
from  papers  printed  in  the  English  language,  and  twenty-three 
or  over  two-thirds  are  abstracts  of  papers  by  American  writers. 
If  the  Y'ear-book  is  to  be  made  what  it  claims  to  be,  a  general 
review  of  the  opinions  of  both  American  and  foreig-n  writers, 
this  fault  should  certainly  be  corrected  in  future  volumes,  for 
not  only  is  this  true  of  diseases  of  the  liver  which  we  have 
taken  as  an  example,  but  the  preponderance  of  abstracts  from 
American  and  English  sources  is  equally  striking  in  all  subjects. 
The  chapters  devoted  to  gynecology  and  obstetrics  show  evi- 
dence of  much  wider  reading  and  more  careful  selection  of 
articles  from  the  literature  on  the  part  of  the  editors  of  these 
chapters.  This  section  of  the  book  should  prove  of  great  value 
to  both  specialists  and  the  general  practitioner  who  desires 
a  fairly  complete  review  of  latest  opinions  on  these  subjects. 
The  chapters  devoted  to  the  siJecialties  cover  so  little  space 
that  we  fail  to  see  how  they  can  be  of  very  great  help  to 
specialists,  although  they  may  be  of  some  aid  to  general  prac- 
titioners in  calling  attention  to  important  topics.  As  an  ex- 
ample of  the  very  brief  space  allowed  to  the  specialties,  we 
notice  that  only  ten  images  are  devoted  to  the  entire  subject  of 
orthopedic  surgery,  in  which  branch  there  are  .so  many  active 
workers  at  present.  Such  reviews,  grouping  together  the  most 
important  papers  on  various  subjects  in  one  volume,  may  be 
made  of  the  greatest  value,  and  we  hope  that  the  American 
Year-book  may  be  improved  in  the  future  so  as  to  compare 
favorably  with  similar  publications  in  Germany  and  France. 
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ally for  the  Use  of  Students  and  General  Practitioners.  By 
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RECENT  STUDIES  OF  IMMUNITY  WITH  SPECIAL  REFERENCE  TO  THEIR 
BEARING  ON  PATHOLOGY. 

Delivered  at  the  Opening  of  the    Winter  Session  of  Charing   Cross   Hospital   Jlalical  School  on   October  1,    1003. 

By  William  H.  Welch,  M.  D.,  LL.  D. 
Professor  of  Pathology,  Johns  Hopkins  University,  Baltimore. 


You  will  readily  believe  that  with  my  deep  apprecia- 
tion of  the  high  honor  conferred  by  the  invitation  to 
deliver  the  fourth  Huxley  lecture  there  was  joined  a  sense 
of  great  embarrassment  in  being  called  upon  to  follow  in 
this  ofBce  three  such  leaders  of  world-wide  fame  as  Sir 
Michael  Foster,  Professor  Virchow,  and  Lord  Lister.  But 
the  letter  of  the  committee  of  the  Charing  Cross  Hospital 
Medical  School  stated  that  the  choice  of  a  successor  to  these 
great  names  was  "a  tribute  of  our  admiration  for  the  great 
army  of  scientific  workers  on  the  other  side  of  the  Atlantic." 
While  I  cannot  assume  to  occupy  any  other  place  in  this 
army  than  that  of  a  soldier  in  the  ranks,  I  felt  that  if  my 
acceptance  of  this  invitation  could  be  regarded  as  in  any 
sense  an  expression  of  appreciation  by  American  workers  in 
science  of  the  commendation  and  good  will  of  our  British 
colleagues,  of  our  large  indebtedness  to  them,  of  our  sense 
of  the  common  interests,  the  comradeship  and  the  kinship  of 
the  English-speaking  peoples  on  both  sides  of  the  ocean,  I 
should  not  decline,  even  if  summoned  to  occupy  a  position 
of  danger. 


There  was  another  consideration  which  I  may  be  permit- - 
ted  here  to  mention.  Through  Huxley  there  is,  if  not  a 
bond,  at  least  a  link  between  the  Charing  Cross  Hospital 
Medical  School  and  the  Johns  Hopkins  University.  This 
lectureship  was  founded  to  commemorate  the  fact  that  Hux- 
ley received  his  entire  medical  education  at  the  Charing 
Cross  Hospital  Medical  School.  While  throughout  America 
the  name  of  Huxley  is  held  in  high  honor  as  that  of  a  great 
discoverer  and  interpreter  in  science,  and  while  the  influence 
which  he  has  exerted  upon  popular,  as  well  as  scientific  opin- 
ion through  those  messages  peculiarly  fitted  to  the  needs  of 
English  thought  is  not  less  there  than  among  his  own 
countrymen,  we  at  the  Johns  Hopkins  University  have 
special  reasons  to  acknowledge  our  gratitude  to  him.  He 
crossed  the  ocean  to  deliver  the  principal  address  at  the 
opening  of  this  University  in  1876,  and  he  then  gave  utter- 
ance to  ideas  concerning  university,  and  especially  medical, 
education  which  were  at  the  time  and  have  remained  an 
inspiration  and  a  guide  to  us.  Then,  too,  the  Johns  Hop- 
kins University  owes  to  Huxley  and  to  Michael  Foster  the 
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accession  to  its  faculty  of  my  lamented  colleague,  Newell 
Martin,  who  by  the  introduction  and  development  of  the 
biological  methods  and  conceptions  of  his  teachers  gave  such 
new  directions  and  so  great  an  impulse  to  biological  study  in 
America  that  his  own  work  and  that  of  his  pupils  started  for 
us  a  new  era  in  this  department. 

The  first  Huxley  lecturer  has  made  it  unnecessary  for  his 
successors  to  dwell  upon  Huxley's  studentship  at  the  Charing 
Cross  Hospital,  upon  the  important  influence  which  this  had 
upon  his  career,  or  upon  his  great  services  to  medical  science, 
although  his  chief  title  to  fame  lies  outside  of  the  domain  of 
medicine.  I  should  like,  however,  to  quote  a  passage, 
although  it  must  he  familiar  to  you,  from  Mr.  Leonard  Hux- 
ley's charming  "  Life  and  Letters  "  of  his  father,  which  has 
appeared  since  the  date  of  Sir  Michael  Foster's  lecture,  for 
it  shows  that  "  it  was  at  Charing  Cross  Hospital  where  Hux- 
ley first  felt  the  influence  of  daily  intercourse  with  a  really 
able  teacher."  He  says:  "No  doiibt  it  was  very  largely  my 
own  fault  but  the  only  instruction  from  which  I  obtained 
the  proper  effect  of  education  was  that  which  I  received  from 
Mr.  Wharton  Jones,  who  was  the  lecturer  on  physiology  at 
the  Charing  Cross  School  of  Medicine.  The  extent  and  pre- 
cision of  his  knowledge  impressed  me  greatly  and  the  severe 
exactness  of  his  method  of  lecturing  was  quite  to  my  taste. 
I  do  not  know  that  I  have  ever  felt  so  much  respect  for  any- 
body as  a  teacher  before  or  since."  Wharton  Jones,  who  will 
doubtless  be  longest  remembered  as  the  discoverer  of  the 
amceboid  movements  of  the  white  blood  corpuscles,  was  an 
experimental  physiologist  and  pathologist  of  much  origi- 
nality, and  it  seems  to  me  that  there  has  not  been,  even  in 
his  own  country,  so  full  a  recogTiition  of  his  work  as  its'  im- 
portance merits. 

Before  passing  to  the  special  theme  of  this  lecture  it  is 
litting  that  I  should  pause,  if  only  for  a  moment,  to  call  to 
mind  with  affection  and  reverence  that  recently  departed 
great  man  who  honored  and  delighted  yoxi  four  years  ago 
and  who  has  conferred  such  high  distinction  upon  the  office 
of  Huxley  lecturer.  When  one  considers  the  full  import  of 
the  discovery  and  establishment  by  Virchow  of  the  prin- 
ciples of  cellular  pathology,  that  these  constitute  the  secure 
foundation  upon  which  nearly  two  generations  have  built 
and  future  generations  will  continue  to  build  the  edifice  of 
scientific  medicine,  I  do  not  know  what  greater  name  there 
is  in  the  whole  history  of  medicine  than  that  of  Eudolf 
Virchow.  How  noble  his  character!  With  what  amazing 
industry,  versatility  and  keenness  of  intellect  did  he  fruit- 
fully cultivate  the  new  fields  which  he  had  opened  to  re- 
search, as  well  as  other  departments  of  science!  With  what 
devotion  and  beneficial  results  did  he  give  his  time  and 
abundant  knowledge  to  the  service  of  the  public  and  of  our 
•profession!  We  mourn  the  loss  of  a  hero  of  medicine  aud  of 
science,  a  benefactor  of  his  race,  and  we  rejoice  in  the  rich 
fruitage  of  a  long  and  well  spent  life. 

The  first  place  in  experimental  medicine  to-day  is  occupied 


by  the  problems  of  immunity  and,  in  accordance  with  the 
trust  of  the  Huxley  Lectureship,  which  provides  that  the 
lectiu-e  shall  relate  to  "recent  advances  in  science  and  their 
bearing  upon  medicine  and  surgery,"  I  have  chosen  for  my 
theme  "Eecent  Studies  of  Immunity  with  special  reference 
to  their  Bearing  on  Pathology."  As  it  would  be  hopeless  to 
attempt  a  complete  review  of  this  broad  subject  within  the 
space  of  a  single  lecture,  I  shall  dwell  more  particularly  upon 
certain  of  its  aspects,  not  always  of  necessity  the  most  im- 
portant ones,  which  I  conceive  to  be  less  familiar  to  most 
pliysicians,  or  which  have  engaged  my  attention,  although 
much  which  I  shall  say  is  of  course  known  to  those  who  have 
followed  the  results  of  recent  work  in  these  new  lines  of 
investigation. 

Under  "  studies  of  immunity  "  I  have  included,  as  a  mat- 
ter of  convenience,  though  not  with  strict  accuracy,  investi- 
gations, which,  although  the  direct  outgro^vth  of  those  pri- 
marily directed  toward  a  solution  of  the  problems  of  immu- 
nity, have  extended  far  beyond  these  bounds,  and  have  re- 
vealed specific  properties  of  cells  aud  fluids  in  health  and  in 
disease  of  the  broadest  biological  interest.  We  find  illus- 
trated here  the  familiar  fact,  nowhere  more  important  to 
recognize  than  in  medicine,  that  the  sciences  are  interde- 
pendent, that  discovei7  in  one  field  sheds  light  in  the  most 
diverse  and  often  unexpected  directions  and  opens  new  paths 
to  research.  We  shall  see  also  exemplified  the  fructifying 
influence  upon  the  advancement  of  knowledge  of  the  dis- 
covery and  application  of  new  methods  of  investigation. 

In  endeavoring  to  follow  in  its  intimate  workings  the  con- 
test of  the  living  body  with  its  invaders  the  attention  of 
investigators  has  naturally  been  drawn  both  to  the  action  of 
the  cells  and  to  the  properties  of  the  fluids  of  the  body  in 
this  struggle,  to  the  latter  sometimes  -without  sufficient  con- 
sideration of  the  dependence  of  the  humors  in  their  compo- 
sition upon  the  cells.  Each  of  these  lines  of  study,  whether 
followed  separately  or  conjointly,  has  led  to  the  discovery  of 
important  facts  relating  to  the  mechanism  of  immunity. 

We  owe  to  Metchnikoff  and  his  pupils  the  most  important 
observations  concerning  the  direct  participation  of  leuko- 
cytes and  other  cells  in  the  processes  of  infection  and  the 
production  of  immunity.  Whatever  attitude  one  may  take 
toward  MetchnikofE's  well-known  phagocytic  theory  of  im. 
munity,  one  must  recognize  the  wealth  of  new  facts  which 
he  has  brought  to  light,  and  must  admire  the  skill  and  fer- 
tility of  resource  with  which  for  two  decades  he  has  de- 
fended this  theory  against  severe  assaults,  and  he  has  done 
so,  in  my  judgment,  with  a  large  measure  of  success.  With 
wonderful  ingenuity  in  his  recent  book  on  immunity  he  res- 
cues the  phagocytes  and  applies  to  a  deeper  insight  into 
their  activities  results  of  his  opponents'  work. 

The  other  line  of  research,  in  some  respects  more  im- 
portant, was  opened  by  Nuttall  in  1888,  working  in  Fliigge's 
laboratory,  by  his  systematic  study  of  the  antibacterial  prop- 
erties of  the  body  fluids,  particularly  of  the  blood-serum.  It 
is  true  that  there  were  previous  indications  of  the  power  of 
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fresh  blood  to  kill  bacteria;  indeed,  if  one  wishes  to  trace 
tliis  matter  historically  to  its  roots,  he  must  go  back  to  John 
Hunter,  who  was  quite  familiar  with  the  auti-putrefactive 
power  of  fresh  blood,  although  of  course  he  knew  nothing  of 
bacteria.  Hunter  showed  that  putrefying  fluid  could  be 
added  in  small  quantity  to  fresh  blood  without  setting  up 
putrefaction,  and  in  elaborating  his  favorite  doctrine  of  the 
"  living  principle  of  the  blood "  he  interested  himself 
greatly  in  certain  phenomena  which,  interpreted  in  the  light 
of  our  present  knowledge,  are  clear  anticipations  of  some 
recent  findings. 

After  Nuttall  our  knowledge  of  the  bactericidal  power 
of  blood-serum  was  extended  by  Buchner  and  others, 
but  the  next  advance  of  fundamental  importance  in  this 
direction  was  Pfeiffer's  discovery  in  1894  of  the  quick  extra- 
cellular disintegration  and  solution  of  cholera  spirilla  in  the 
peritoneal  cavity  of  immunized  guinea-pigs,  or  in  that  of 
normal  guinea-pigs  treated  with  immune  serum,  and  of  the 
presence  in  the  immune  serum  of  a  specLfie  substance  con- 
cerned in  the  bacteriolytic  process,  although  by  itself  with- 
out bactericidal  power. 

In  the  meantime  Beliring  had  made  his  gi-eat  discovery  of 
antitoxic  immunity  and  of  the  protective  and  curative  value 
of  antitoxic  serum,  and  Ehrlich  had  done  much  to  elucidate 
the  nature  of  this  form  of  immunity.  It  soon  became  appar- 
ent, however,  that  immunity  from  the  great  majority  of  bac- 
terial infections  does  not  depend  in  the  main  upon  the  anti- 
toxic principle.  The  attention  of  bacteriologists,  therefore, 
was  drawn  more  and  more  to  the  so-called  "  Pfeiffer  phe- 
nomenon," which  was  foimd  to  be  of  great  general  signifi- 
cance, and  starting  from  this  and  especially  from  the  investi- 
gation of  the  analogous  and  much  more  readily  studied 
solution  of  red  corpuscles  by  foreign  serum  there  has  fol- 
lowed in  rapid  succession  up  to  the  present  time  a  series  of 
new  and  most  interesting  discoveries  and  conceptions  with 
which  are  connected  many  names,  but  most  prominently 
those  of  Metchnikofl:  and  Bordet,  and  of  Ehrlich  and  Mor- 
genroth. 

Through  these  various  studies  of  immunity  we  have  be- 
come acquainted  with  an  important  physiological  capacity 
of  the  healthy  organism,  the  extent  and  in  most  instances 
the  existence  of  which  was  unsuspected  until  quite  recent 
years.  This  capacity  is  the  power  to  produce  substances 
specifically  antagonistic  to  all  sorts  of  foreign  cells  and  cel- 
lular products  and  derivatives.  The  substances  capable  of 
inducing  this  immunizing  reaction  appear  to  be  mainly  of  an 
assimilable,  albuminous  nature,  or  at  least  intimately  asso- 
ciated with  such  material,  although  it  has  been  proved  that 
certain  non-albuminous  derivatives  of  proteids  have  the 
same  power.' 


'Specific  precipitins  have  been  produced  by  injection  of  crystalline 
and  other  so-called  pure  proteids.  Obermayer  and  Pick  produced  im- 
mune bodies  by  the  use  of  non-albuminous  products  of  tryptic  digestion 
of  certain  albumins.  Jacoby  has  shown  that  the  specific  body  concerned 
in  ricin  immunization  is  non-albuminous.   A.  Klein  obtained  entirely  nega- 


The  mode  of  antagonism  of  the  specific  bodies  formed  in 
response  to  the  reception  within  the  living  organism  of  sub- 
stances capable  of  inducing  the  necessary  reaction  varies  with 
the  nature  of  these  latter  substaniies,  and  consists  in  such 
diverse  manifestations  as  neutralization  of  poisons  and  of 
ferments,  injury  or  destruction  of  cells,  associated  with 
characteristic  morphological  changes,  cessation  of  motility  of 
cells  or  their  appendages,  agglutination  of  cells,  precipita- 
tion and  coagulation.  In  accordance  with  these  different 
effects  the  corresponding  antagonistic  bodies,  or  anti-bodies 
as  they  are  called,  are  classified  as  antitoxins,  anti-enzymes, 
cytotoxins,  agglutinins,  precipitins,  and  coagulins,  and  even 
against  these  bodies,  with  the  exception  of  the  antitoxins, 
antagonists  have  in  turn  been  produced.  All  of  these  bodies 
are  in  varying,  but  usually  high  degree  specific  with  reference 
both  to  the  nature  and  to  the  source  of  the  material  upon 
which  they  exert  their  characteristic  effects. 

The  cytotoxins  or  cytolysins  include  not  only  the  bac- 
teriolysins  and  hasmolysins  but  also  a  great  number  of  other 
cellular  toxins  present  in  the  sera  of  animals  which  have 
received  injections  of  cells  from  a  different  species.  To 
every  cellular  group  of  an  animal  species  there  appears  to 
correspond  a  specific  cytotoxin.  To  designate  these  various 
cytotoxins  such  self-explanatory  names  as  leukotoxin,  sper- 
motoxin,  nephrotoxin,  neurotoxin,  thyreotoxin,  syncytiotoxin 
are  used.  Their  specificity  extends  not  only  to  the  nature  of 
the  cells  but  also  to  the  species  of  animal  furnishing  the 
cells  used  for  their  production. 

One  of  the  most  important  results  of  recent  work  is  the 
separation  of  these  specific  anti-bodies  into  two  groups,  in 
one  of  which,  represented  by  the  antitoxins,  the  antagonists 
are  single  bodies;  while  in  the  other,  represented  by  the 
cytolysins,  the  antagonistic  effect  requires  the  cooperation 
of  two  bodies.  Of  these  two  bodies  the  one  which  actually 
destroys  the  foreign  cells  or  induces  other  specific  effect  is 
normally  present  in  the  cells  or  fluids  of  the  organism,  but  it 
seems  incapable  of  action  without  the  intermediation  of  a 
body  which  is  distinguished  from  it  by  greater  resistance  to 
heat  and  which  is  produced  by  the  immunizing  reaction, 
although  it  may  also  be  normally  present  in  smaller  amount." 
The  two  elements  composing  a  cytolysin  exist  quite  inde- 
pendently of  each  other,  so  that  one  may  be  present  with- 
out the  other  or  be  artificially  removed  without  affecting  the 
other.  Of  the  multitude  of  names  proposed  for  these  cyto- 
lytic components,  those  most  commonly  used  for  the  body 


tive  results  with  injections  of  starch,    glycogen,  glucose,  gum  arable, 
and  gelatine. 

^Metchnikotf  believes  that  the  complement  or  cytase,  which  in  his 
opinion  exists  under  normal  conditions  solely  within  cells,  not  free  in 
the  plasma,  acts  in  natural  immunity  without  the  cooperation  of  an 
intermediary  body  or  fixative,  the  latter  being  concerned  only  in  acquired 
or  artiticial  immunity.  The  evidence  seems,  however,  to  favor  the 
view  that  in  this  regard  the  conditions  are  similar  in  both  forms  of  im- 
munity, the  main  difference  being  the  presence  of  a  much  larger  amount 
of  the  specific  immune  body  in  the  latter. 
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which  is  the  specific  product  of  immunization,  although  it 
may  also  exist  normally,  are  intermediary  body,  immune 
body,  amboceptor,  sensitizer,  iisative,  preparative,  copula, 
desmon,  and  for  the  other  body  complement,  alexin,  cytase. 
It  is  this  latter  body  wliich  contains  the  atomic  group  di-- 
scribed  as  toxophoric  or  zjTnophoric. 

Concerning  the  source,  mode  of  action,  and  constitution  of 
the  specific  antagonistic  bodies  we  are  very  imperfectly  in- 
formed. That  they  are  of  cellular  origin  seems  certain  and 
Ehrlich  with  great  ingenuity  on  the  basis  of  a  brilliant  series 
of  experiments  has  advanced  an  hypothesis  regarding  them, 
which,  in  my  opinion,  better  than  any  other  hitherto  sug- 
gested accords  with  the  known  facts  and  in  promoting  dis- 
covery has  already  done  the  greatest  service  of  which  a  work- 
ing hypothesis  is  capable.  Ehrlich  has  so  recently  and  so 
fully  in  the  Croonian  lecture  presented  before  English  read- 
ers his  hjpotliesis  of  the  side-chains  or  receptors  and  the 
basis  for  it,  that  I  need  only  recall  to  your  minds  his  con- 
ception that  the  toxins,  cells  and  other  substances  which 
lead  within  the  living  body  to  the  production  of  antitoxins, 
cytolysins,  and  other  antagonists  have  this  capacity  only 
through  the  pcssession  of  specific  affinities,  called  haptophore 
groups,  for  corresponding  haptophore  groups  belonging  to 
side-chains  or  receptors  of  certain  cellular  constituents  of 
the  body,  and  that,  in  consequence  of  this  appropriation  of 
receptors,  others  of  like  nature  are  reproduced  in  excess  of 
the  needs  of  the  cell,  and  these  being  shed  into  the  lymph 
and  blood  there  constitute  the  antitoxins,  intermediary 
bodies,  agglutinins  and  other  specific  antagonists.  The  anti- 
toxic receptor  has  only  a  single  combining  afiinity,  which 
is  for  the  toxin;  whereas  the  cast-off  receptors  constituting 
the  intermediary  bodies  of  cytolysins  have  at  least  two  affini- 
ties (hence  called  amboceptors  by  Ehrlich),  one  of  a  more 
highly  specialized  nature  being  for  the  invading  bacteria  or 
other  foreign  cells,  and  the  other  for  the  complement."  The 
anti-body  enters  quantitatively  into  definite  chemical  union 
with  its  affinitive  substance. 

The  essence  of  Ehrlich's  theory  concerning  antitoxin  is 
thus  tersely  expressed  by  Behring:  "  The  same  substance 
which,  when  incorporated  in  the  cells  of  the  living  body,  is 
the  prerequisite  and  condition  for  an  intoxication  becomes 
the  means  of  cure  when  it  exists  in  the  circulating  blood." 
So  of  the  twofold  bactericidal  and  cytolytic  agents  we  may 


3  According  to  Ehrlich's  latest  conception  resulting  from  inTestiga- 
tions  to  demonstrate  the  multiplicity  ot  complements  an  amboceptor 
has  a  single  cytophilic  affinity  and  a  number  of  complementophilic 
affinities  differing  in  their  avidity  for  various  complements.  He  regards 
the  agglutinins,  precipitins  and  coagulins  as  uniceptors  of  more  com- 
plex structure  than  the  antitoxins,  but  Bail  has  recently  brought  evi- 
dence to  show  that  agglutinins,  like  cytolysins,  are  composed  of  two 
elements.  For  the  purposes  of  this  lecture  it  is  not  deemed  necessary 
to  enter  into  these  or  many  other  details  of  this  complicated  subject. 
For  comprehensive  and  admirable  critical  reviews  of  recent  theories  of 
immunity  and  Ehrlich's  hypothesis  of  the  receptors  [  would  refer  to 
Dr.  Ritchie's  papers  in  "The  Journal  of  Hygiene,"  Vol.  11,  Nos. 
2,  3  and  4,  and  to  Dr.  Aschoffs  paper  in  Zeitschrift  f.  allgem.  Physiol- 
ogie,  Bd.  I,  Heft  3,  Jena,  1H02. 


say  that  the  living  body  possesses  substances  which  may 
protect  it  by  destruction  of  invaders  or  may  injure  it  by 
destruction  of  its  own  cells  according  to  the  mates  with 
which  these  substances  are  joined. 

An  inquiry  which  naturally  arises  in  this  connection  is: 
What  is  the  physiological  mechanism  called  into  action  in 
the  processes  resulting  in  the  production  of  antitoxins,  cyto- 
lysins, and  similar  bodies?  We  have  no  reason  to  suppose 
that  the  animal  body  is  endowed  with  properties  specially 
designed  to  meet  pathological  emergencies.  Its  sole  weapons 
of  defense,  often  lamentably  imperfect  for  morbid  states, 
are  adapted  primarily  to  physiological  uses.*  To  the  fore- 
going inquiry  Ehrlich  answers  that  the  mechanism  con- 
cerned is  one  physiologically  employed  for  the  assimilation 
by  the  cells  of  food.  The  receptors  are  ifc  the  cells  not  for 
the  purpose  of  linking  poisons  to  the  cells  but  to  seize  certain 
food-stuffs,  particularly  the  proteids,  and  the  toxins  and  bac- 
terial and  other  foreign  cellular  substances,  if  capable  of 
inducing  the  immunizing  reaction,  chance  to  have  the  requi- 
site combining  affinities  for  the  food-receptors.  It  is  inter- 
esting that  Jiletchnikoff  also,  though  from  a  different  point 
of  view,  refers  the  mechanism  of  immunity  to  the  physio- 
logical function  of  assimilation  of  food  by  the  cells. 

Inasmuch  as  according  to  Ehrlich's  hypothesis  the  specific 
antagonistic  substances  resulting  from  the  injection  of  toxins 
and  of  foreign  cells  or  derivatives  of  cells  exist  preformed  in 
cells  of  the  normal  bodj',  there  would  appear  to  be  no  reason 
why  anyone  of  them  might  not  occasionally  be  present  nor- 
mally free  in  the  blood  or  fluids.  In  fact  many  of  them,  such 
as  diphtheria  and  tetanus  antitoxins,  various  anti-enzymes, 
bactericidal,  hannolytie  and  other  cellular  toxins,  agglutinins 
and  a  number  of  other  bodies  of  this  class,  as  well  as  their 
anti-bodies,  have  been  found  repeatedly,  though  of  course  in 
the  case  of  many  inconstantly  and  with  marked  differences 
between  individuals  and  species,  in  the  blood  of  healthy 
human  beings  or  animals  when  their  presence  could  not 
reasonably  be  attributed  to  a  previous  specific  immunization. 
Of  these  normal  anti-bodies  the  only  one  which  is  increased 
in  amount  by  the  process  of  immunization  is  that  specifically 
related  to  the  material  used  to  bring  about  the  reaction. 
As  already  stated  it  is  the  intermediary  body,"  not  the  com^ 
plement,  which  is  generated  in  immunization  against  bac- 
teria and  other  cells. 

The  foregoing  statements,  though  of  necessity  condensed 
and  incomplete,  about  the  general  characters  of  the  specific 
anti-bodies  will,  I  trust,  help  to  a  better  imderstanding  of 
what  is  to  follow  concerning  the  bearing  of  some  of  these 
discoveries  on  medical  science  and  practice.  I  realize  the 
difficulties  which  you  must  already  have  experienced,  if  un- 


<  W.  H,  Welch:  Adaptation  in  Pathological  Processes.  Trans.  Con- 
gress American  Physicians*and  Surgeons,  1897,  Vol.  IV. 

5  1  use  in  this  lecture  the  name  "intermediary  body"  in  preference  to 
the  more  technical  term  "amboceptor,"  although  Ehrlich  applies  the 
German  equivalent — Zwischenkorper— only  to  normal  as  distinguished 
from  immune  amboceptors. 
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familiar  with  these  new  lines  of  research,  in  following  a 
brief  presentation  of  a  subject  in  which  not  only  are  the 
facts  so  complex  and  the  ideas  so  novel,  but  the  terminology 
so  strange  and  burdened  with  such  a  multitude  of  confusing 
synonyms.  WTiile  deploring  the  multiplication  of  unneces- 
sary new  terms,  I  should  like  to  quote  in  this  connection  a 
wise  remark  of  Huxley:"  "'If  we  find  that  the  ascertain- 
ment of  the  order  of  nature  is  facilitated  by  using  one  ter- 
niinolog)',  or  one  set  of  symbols,  rather  than  another,  it  is 
our  clear  duty  to  use  the  former;  and  no  harm  can  accrue 
so  long  as  we  bear  in  mind  that  we  are  dealing  merely  with 
terms  and  symbols." 

The  most  remarkable  and  characteristic  attribute  of  these 
anti-bodies  is  the  specificity  of  their  relation  to  the  sub- 
stances which  have  led  to  their  formation.  Of  some  of 
them,  such  as  diphtheria  or  tetanus  antitoxin  this  speci- 
ficity is  nearly  absolute;  of  others,  such  as  the  precipitins, 
it  is  only  relative.  This  property  is  the  basis  of  new  and 
most  valuable  methods  for  the  identification  of  species  and 
the  determination  of  genetic  relations — species  not  only  of 
living  things,  but  also  of  chemical  substances  and  of  disease. 

The  resemblances  and  the  difEerences  thus  revealed  are 
doubtless  fimdamentally  of  a  physico-chemical  nature,  but  in 
many  instances  they  transcend  the  powers  of  the  microscope 
or  of  ordinary  chemical  tests  to  detect. 

The  results  already  attained  by  the  method  of  serum  diag- 
nosis,' using  this  expression  in  its  widest  sense,  are  not  only 
of  interest  and  importance  to  the  biologist,  physiologist,  and 
chemist,  but  of  great  practical  value  to  the  bacteriologist  and 
the  physician.  As  this  is  not  an  aspect  of  my  subject, 
broad  and  important  as  it  is,  upon  the  details  of  which  I 
propose  to  dwell,  it  must  suffice  to  present  by  way  of  illus- 
tration examples  of  the  diagnostic  application  of  different 
kinds  of  specific  sera. 

The  only  certain  means  of  detecting  toxins  of  the  class  of 
diphtheria  or  tetanus  toxin,  snake  venom,  and  certain  vege- 
table poisons  of  the  same  category  is  their  neutralization  by 
the  corresponding  antitoxic  sera.  Occasion  may  arise  where 
such  detection  is  of  practical  and  even  medico-legal  import- 
ance, as  has  been  exemplified  in  India,  where  the  criminal 
use  of  cobra  venom  is  not  unknown. 

The  application  of  serum  diacnnpj-;  wbir-h  is  most  familiar 


« ITuxley  :  On  the  physical  basis  of  life.  Collected  Essays,  Vol.  I,  p. 
164,  New  York,  1893. 

'The  general  procedure  followed  in  the  production  of  specitic  sera  is 
the  injection  into  a  suitable  animal  at  intervals  of  time  repeated  doses 
of  toxins,  bacteria,  foreign  cells  or  other  material  against  which  the 
anti-body  is  desired.  For  e.'cample  if  a  specific  precipitating  or  a  hemo- 
lytic serum  for  human  blood  is  wanted,  an  auimal,  say  a  rabbit,  isinjected 
subcutaneously  or  intraperitoneally  at  intervals  of  three  or  more  days 
with  five  or  six  doses  of  human  serum  or  human  red  blood  corpuscles. 
At  the  end  of  this  time  the  rabbit's  serum  has  acquired  the  property  of 
precipitating  human  serum  iu  strong  dilutions,  or  of  dissolving  human 
red  blood  corpuscles,  if  these  were  used  for  the  injection.  Within 
limits  the  less  closely  related  the  two  species  of  animals,  the  more 
powerful  is  the  antagonistic  effect  of  the  specific  serum.  This  is 
true  especially  iu  the  case  of  cytotoxic  sera. 


to  physicians  is  the  agglutinative  test  for  typhoid  fever. 
The  principles  of  the  agglutinative  reaction  were  worked  out 
in  the  laboratory  of  Professor  Gruber  in  Vienna  by  himself 
and  Durham  and  were  there  first  applied  to  the  diagnosis 
of  typhoid  fever  by  Grlinbaum,  who  was  anticipated  in  his 
publication  by  Widal,  who  has  made  a  thorough  clinical 
study  of  the  subject.  The  method  is  of  great  value  not 
only  in  the  diagnosis  of  disease  but  also  in  the  identification 
of  bacterial  species  and  the  recognition  of  relationships  be- 
tween species.  Durham,  to  whom  we  owe  important  con- 
tributions to  this  subject,  has  given  an  ingenious  hypothetical 
explanation  of  mutual  agglutinative  reactions,  the  main 
features  of  which  are  paralleled  in  Ehrlich  and  JEorgcnroth's 
doctrine,  based  upon  experiments,  relating  to  the  multi- 
plicity of  cell-receptors  and  of  amboceptors  concerned  in 
haemolysis.' 

We  have  found  the  agglutinative  reaction  an  indispensable 
aid  in  the  study  of  the  series  of  cases  of  paratyphoid  fever 
which  have  come  under  observation  in  Dr.  Osier's  wards  at 
the  Johns  Hopkins  Hospital,  and  which  otherwise  it  would 
have  been  scarcely  possible  to  have  separated  from  typhoid 
fever."  The  occurrence  of  paratyphoid  fever  as  a  distinct 
disease  affords  an  explanation  of  a  certain  proportion  of  the 
failures  of  the  serum  from  supposed  typhoid-fever  patients  to 
clump  typhoid  bacilli.  Not  less  valuable  is  the  serum  test  in 
the  diagnosis  of  Bacillus  dysenferim  Shiga  and  of  the  diseases 
caused  by  it.  This  microorganism  has  "been  shown  by  Flex- 
ner  and  his  pupils,  A-'edder  and  Duval,  to  be  the  cause  of  our 
acute  dysenteries,  and  recently  in  Baltimore  Duval  and  Bas- 
sett,  working  with  the  aid  of  the  Eockefeller  Institute  for 
Medical  Research  at  the  Thomas  Wilson  Sanitarium,  have 
discovered  that  this  same  bacillus  is  probably  the  specific 
agent  of  infection  in  the  summer  diarrhoeas  of  infants. 

Bacteriolytic  sera  have  been  used  by  Pfeiffer  in  the  differ- 
entiation of  cholera  and  allied  spirilla,  but  few  other  bacteria 
present  equally  well  the  PfeifEer  reaction,  which  is  not  nearly 
so  useful  or  handy  a  means  of  identification  as  the  Gvuber- 
Durham  reaction. 

Of  other  cytolytic  sera  the  hemolysins  have  been  by  far 
the  most  carefully  studied.  One  of  the  most  interesting  re- 
sults of  this  study  has  been  the  determination  by  precise 
quantitative  methods  of  resemblances  and  of  difference^;  be- 
tween red  blood  corpuscles  which  in  no  other  way  could  be 
distinguished.  These  resemblances  and  differences  ri'late 
not  only  to  the  red  corpuscles  of  different  species  of  animals, 
but  also  to  those  of  individuals  of  the  same  species.  Although 
we  constantly  assume  the  existence  of  cellular  differences 
between  individuals  and  between  species,  these  are  for  the 
most  part  of  so  subtile  a  nature  as  to  elude  our  methods  of 
observation.     The  exact   demonstration   of   such  differences 


*  Durham  ;  .Journal  of  Experimental  Medicine,  Jan.  1.5,  IHOl,  Vol.  V, 
p.  8.53.  Ehrlich  and  Morgenroth  :  Berliner  klin.  Wochenschr.,  May  37, 
1901,  p.  firo. 

'  See  papers  on  paratyphoid  fever  by  .Johnston,  Hewlett,  and  Longcope 
in  American  .Journal  of  Medical  Sciences,  August,  1902. 
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by  the  use  of  cytolytic  sera  is,  therefore,  of  especial  interest. 
My  assistant,  Dr.  H.  T.  Marshall,  in  an  unpublished  research, 
conducted  under  the  direction  of  Professor  Ehrlich  and  Dr. 
Morgenroth,  upon  the  receptors  of  the  red  blood  corpuscles 
of  man  and  of  two  species  of  monkey  found  that  while  man 
and  the  monkeys  each  has  receptors  not  shared  by  the  other 
they  also  have  a  large  number  of  receptors  in  common. 

This  result  is  in  harmony  with  Nuttall's  interesting  obser- 
vations on  a  much  more  extended  scale  regarding  phyloge- 
netic  relationships  between  animal  species  as  shown  by  the 
reaction  of  their  blood  with  the  specific  precipitins  discov- 
ered by  Tchistowitch  and  Bordet  and  introduced  into  prac- 
tical medicine  by  Wassermann.  This  biological  test  to  de- 
termine the  source  of  blood,  when  used  with  proper  precau- 
tions, far  surpasses  in  accuracy  all  other  methods  for  this 
end.  While  it  would  lead  too  far  from  my  purpose  to  fol- 
low this  subject  farther,  I  cannot  in  this  connection  forbear 
at  least  mentioning  one  of  the  earliest  and  most  suggestive 
papers  on  this  class  of  anti-bodies,  that  "  On  Immunity 
against  Proteids  "  by  Walter  Myers,  who  gave  up  his  life  iu 
the  cause  of  science  and  of  humanity  and  whose  early  death 
is  so  great  a  loss  to  English  medical  science. 

I  shall  ask  your  attention  now  to  some  considerations  con- 
cerning the  bearing  of  recent  studies  of  immunity  on  the 
nature  and  action  of  toxins.  This  subject  is  of  course  of 
the  greatest  pathological  as  well  as  bacteriological  import- 
ance, and  I  believe  a  closer  cooperation  than  now  exists  be- 
tween bacteriologists  and  pathologists  in  its  study  would 
further  the  surer  and  more  rapid  advancement  of  our  knowl- 
edge about  it.  One  misses  only  too  often  in  purely  bac- 
teriological papers  on  this  subject  exact  knowledge  and 
descriptions  of  pathological  conditions,  and  on  the  other 
hand  pathologists  often  fail  to  utilize  pertinent  facts  and 
ideas  which  are  familiar  to  bacteriologists. 

The  discovery  by  Eoux  and  Yersin  of  the  diphtheria  toxin, 
the  studies  by  Behring  and  Kitasato  of  tetanus  toxin  leading 
up  to  Behring's  epochal  discovery  of  antitoxin,  and  the  later 
investigations  of  Ehrlich  on  the  constitution  of  diphtheria 
toxin  and  the  origin  and  mode  of  action  of  antitoxin  are 
the  great  events  in  the  most  brilliant  and  securely  founded 
chapter  of  modern  studies  of  immunity.  Through  these 
researches  we  became  acquainted  with  a  class  of  poisons  se- 
creted by  certain  bacteria  and  present  in  solution  in  culture 
fluids.  The  evidence  is  conclusive  that  these  soluble  toxins 
enter,  as  assimilable  substances,  into  direct  combination  with 
constituents  of  the  body  cells  for  which  they  have  an  affinity, 
and  only  thereby  are  enabled  to  bring  about  immunity  or  to 
exert  toxic  effects.  As  shown  by  the  modifications  of  toxins 
called  toxoids,  the  toxic  property  may  be  lost  without  loss  of 
the  combining  power  and  without  removal  of  the  imraunizn 
ing  power.  According  to  Ehrlich's  helpful  conception,  based 
on  a  large  anioimt  of  experimental  evidence  and  now 
generally  accepted,  the  combining  power  of  the  toxin  mole- 
cule resides  in  a  group  of  atoms,  designated  as  the  hapto- 
phorc  group,  with  affinity  for  the  corresponding  haptophore 


groups  of  the  side-chains  or  receptors  of  cellular  constitu- 
ents, and  the^toxic  power  pertains  to  another  and  less  stable 
atom-complex  in  the  molecule. 

By  means  of  these  facts  and  legitimate  deductions  from 
them  we  are  enabled  to  explain  in  a  satisfactory  way  sus- 
ceptibility to  poisoning  by  these  soluble  toxins,  their  select- 
ive action  upon  the  cells  of  the  body,  and  their  quick  disap- 
pearance after  injection  into  the  circulating  blood.  In  one 
infectious  disease  and  in  one  only,  to  wit  tetanus,  are  wq 
able  to  explain  the  clinical  and  pathological  phenomena  in 
minute  detail  on  the  basis  of  our  knowledge  of  the  causa- 
tive microorganism  and  its  poisonous  products.  The  near- 
est approach  to  this  instance  is  diphtheria,  but  here  we  have 
not  yet  been  able  to  follow  the  trail  of  the  toxins  within  the 
body  so  perfectly,  and,  as  Flexner  and  I  have  shown,  iu 
addition  to  the  soluble  toxins  there  is  an  intracellular  poison 
concerned  in  the  production  of  the  false  membrane.  Inter- 
esting investigations,  which  have  greatly  helped  to  elucidate 
the  nature  of  these  toxins,  have  been  made  on  various  simi- 
lar vegetable  and  animal  poisons,  siich  as  ricin  and  abriu 
from  the  former  source  and  the  venom  of  snakes,  sj)iders 
and  other  poisonous  animals. 

The  high  hopes  which  were  raised  by  the  discovery  of  the 
soluble  bacterial  toxins  that  at  last  the  way  was  opened  for 
us  to  penetrate  into  the  mysteries  of  the  mode  of  action  of 
pathogenic  bacteria  were  soon  doomed  to   disappointment, 
for  similar  powerful  toxins,  though  diligently  sought,  could 
not  be  detected  in  the  cultures  of  most  other  bacteria,  and 
these  among  the  most  important  ones,  such  as  the  tubercle  j 
bacillus,  the  typhoid  bacillus,  the  cholera  spirillum,  the  pneu- 
mococcus,    the    pyogenic   micrococci.     This   disappointment  ] 
was  all  the  more  acute  because  there  was  and  is  every  ground  ' 
for  confidence  that  whenever  we  have  in  our  possession  a 
powerful  toxin   of  this  class,  a  strong  protective  antitoxic 
serum  can  readily  be  obtained. 

Notwithstanding  these  negative  results  the  belief  was  not' 
abandoned  that  bacteria  harm  the  body  mainly  by  poisoning, 
for  it  rests  iipon  strong  clinical  and  pathological  evidence, 
as  well  as  upon  the  study  of  the  distribution  of  bacteria  in 
the  infected  body.  The  search  for  poisons  was  turned  from 
the  fluid  part  of  cultures  to  the  bacteria  themselves  and 
thus  Pfeiffer  succeeded  in  demonstrating  as  an  integral  con- 
stituent of  the  bodies  of  cholera  spirilla  toxic  substances, 
which  are  liberated  only  when  the  bacteria  degenerate  or 
die.  Intracellular  poisons,  which  indeed  previously,  though 
of  a  different  nature,  had  been  extracted  from  bacteria  by 
Buchner  and  by  Koch,  were  subsequently  found  within 
typhoid  bacilli  and  a  number  of  other  pathogenic  bacteria. 

It  is  of  more  than  purely  bacteriological  interest  to  recog- 
nize the  distinction  between  the  small  group  of  pathogenic 
bacteria,  represented  by  the  bacilli  of  tetanus,  of  diphtheria, 
and  of  botulism,  characterized  by  the  secretion  of  powerful, 
soluble  toxins,  and  the  much  larger  group,  containing  mostj 
of  the  other  pathogenic  bacteria,  which  do  not  secrete  similar 
strons;  toxins,  for  it  is  only  the  former  which  give  rise  toj 
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the  production  of  antitoxic  sera  of  marked  protective  and 
curative  power. 

The  form  of  immunity  resulting  from  injections  or  nat- 
ural infections  with  the  second  class  of  bacteria  belongs 
mainly  to  the  bacteriolytic  type,  in  which  the  complete 
anti-body  is  not  a  single  substance,  like  antitoxin,  but  is 
composed  of  two  distinct  elements,  intermediary  body 
and  complement,  of  which  only  the  former  is  produced  or 
increased  in  the  process  of  immunization.  The  bacterio- 
lytic sera  are  also  under  suitable,  but  not  readily  controlled 
conditions  protective  and  curative,  but  owing,  it  would  seem, 
mainly  to  the  duplex  nature  of  the  anti-body  their  successful 
therapeutic  application  meets  difficulties  which  have  not  yet 
been  overcome.  The  great  practical  problem  of  bacteriology 
to-day  is  to  make  available  to  medical  practice  the  bacterio- 
lytic sera,  such  as  anti-typhoid,  anti-pneumococeus,  anti-< 
streptococcus,  anti-plague,  anti-dysentery  sera.  Such  work 
as  that  of  Marmorek,  of  Wassermann,  of  Neisser  and  Wechs- 
berg,  of  Ainley  Walker  upon  the  production,  the  properties, 
the  conditions  underlying  the  action  of  these  sera  is,  there- 
fore, highly  important. 

Our  knowledge  of  the  constitution  and  action  of  the  intra- 
cellular bacterial  poisons  is  most  incomplete  and  at  present 
cannot  be  applied  in  any  very  definite  and  satisfactory  way 
to  the  explanation  of  the  morbid  jDhenomena  of  infectious 
diseases.  Such  investigations  as  those  undertaken  by  Mac- 
fadyen  and  Eowland  at  the  Jenner  Institute  of  Preventive 
Medicine  upon  the  expressed  juices  of  bacterial  cells  promise 
to  shed  light  upon  this  subject  and  in  general  upon  the  vital 
processes  of  bacteria.  The  recent  researches  of  Vaughan 
and  his  collaborators  upon  intracellular  bacterial  toxins  are 
also  most  valuable. 

I  find  it  difficult  to  reconcile  myself  to  the  doctrine  that 
bacteria  such  as  the  typhoid  bacillus,  the  pneumococcus,  and 
others  of  the  class  now  under  consideration  do  their  chief 
injury  to  the  body,  not  while  they  are  lively  and  vigorous, 
but  after  they  become  corpses  and  in  consequence  set  free 
their  protoplasmic  poisons.  Still  this  latter  conception  is 
the  basis  of  a  coherent  hypothesis  of  infection,  elaborated 
most  fully  recently  by  Radzievsky,"  which  rests  upon  a  con- 
siderable amount  of  accurate  observation  and  interesting  ex^ 
perimental  work.  There  can  be  no  doubt  that  in  the  course 
of  many  infections  there  goes  on  an  enormous  destruction  of 
the  bacteria  concerned,  so  that  the  numbers  of  those  indi- 
cated at  any  given  time  by  microscopical  examination  and 
by  cultures  may  represent  only  an  insignificant  fraction  of 
the  total  progeny  of  the  first  invaders.  I  have  been  much 
interested  in  this  phenomenon  since  I  became  familiar  with 
it  over  twelve  years  ago "  in  pneumococcus  infections 
through  the  employment  of  a  method  which  revealed  in  the 


'"Radzievsky :  Zeitscbrift  fiir  Hygiene,  1000,  XXXIV,  p.  369,  and 
1901,  XXXVII,  11.  1. 

»  Welch:  Bulletin  of  the  Johns  Hopkins  Hospital,  July,  1S90,  and 
December,  1892.  Michaelis  (Berliner  klin.  Wochinschr.,  1-J03,  No.  30) 
has  recently  reported  similar  findings. 


exudates  degenerating  and  dead  pneumococci  and  their  empty 
capsules  in  numbers  often  far  exceeding  the  intact  organ- 
isms, indeed  in  some  cases  so  many  that  they  formed  a  large 
part  of  the  exudate. 

While  all  due  weight  should  be  given  to  such  facts  as  these 
the  objections  to  the  acceptance  of  the  hypothesis  just  men- 
tioned as  affording  a  complete  explanation  of  the  toxic  phe- 
nomena of  this  class  of  infections  are  so  obvious  that  natur- 
ally efforts  have  been  made  to  learn  whether  bacteria  which 
produce  no  strong  soluble  toxins  in  our  ordinary  culture 
media  may  not  do  so  on  other  media  of  special  composition 
or  in  a  demonstrable  way  within  the  living  body.  Work 
in  these  two  directions  has  not  been  altogether  barren  as 
shown  by  results  of  experiments  made  by  Hueppe,  Cart- 
wright  Wood,  Marmorek,  and  others,  along  the  former  lines, 
and  by  Metchnikoff,  Eoux  and  Salimbeni  along  the  latter, 
but  it  cannot  be  said  that  these  experiments  have  led  to  any 
generally  accepted  solution  of  the  main  difficulties.  Some 
are  therefore  inclined  to  lay  the  chief  emphasis  upon  dis- 
ordered cellular  metabolism,  but  this  is  only  a  restatement 
of  the  question.  Everybody  recognizes  abnormal  metabol- 
ism as  an  essential  condition  in  infections.  The  very  point 
needing  explanation  is  how  the  bacteria  derange  metabolism. 

I  wish  here  to  advance  an  hypothesis  which  seems  compe- 
tent to  explain  the  source,  the  mode  of  production,  and  the 
nature  of  certain  bacterial  toxins.  It  would  appear  to  be  a 
natural  inference  from  the  receptor  theory  of  Ehrlich  and 
the  recent  work  on  cytotoxins.  The  following  considera- 
tions wiU,  I  hope,  make  clear  the  essential  points. 

As  I  have  already  stated,  we  know  that  the  injection  of  for- 
eign cells,  such  as  pathogenic  bacteria,  red  blood  corpuscles, 
spermatozoa,  epithelium,  into  the  tissues  of  a  living  ani- 
mal leads  to  the  formation  of  poisons,  called  cytotoxins,  act- 
ing specifically  upon  these  cells;  that  the  substances  which 
stimulate  the  cells  of  the  host  to  produce  one  constituent 
of  this  class  of  toxins  consist  of  certain  atom-complexes 
derived  from  the  injected  cells;  that  certain  cells  of  the  host 
thus  stimulated  generate  and  discharge  one  component  of 
the  toxin,  called  the  intermediary  body,  which  becomes  the 
medium  of  intoxication  through  union,  on  the  one  hand, 
with  a  pre-existent  toxophore  substance,  called  the  comple- 
ment, and,  on  the  other  hand,  with  the  foreign  cell  which 
started  the  reaction. 

Such  is  the  response  on  the  part  of  the  host  to  the  en- 
trance of  the  foreign  cells,  but  how  about  a  possible  response 
of  a  like  nature  on  the  part  of  the  invading  cells  toward  the 
host,  resulting  in  the  production  of  special  c3rtotoxins,  of 
analogous  constitution,  injurious  to  the  host?  This  latter 
response,  being  of  a  vital  nature,  can  take  place  only  when 
the  invading  cells  are  living,  as  in  the  case  of  bacteria  and 
other  parasites.  I  see  no  reason  why  suitable  substances 
derived  from  the  host  may  not  stimulate  parasitic  organisms, 
through  a  physiological  mechanism  similar  to  that  operative 
in  the  development  of  cytolytic  immunity,  to  the  production 
of  intermediary  bodies,  which,  if  provided  with  the  requi- 
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site  affinities,  have  the  power  to  link  complements  to  cellular 
constituents  of  the  host  and  thereby  to  poison  the  latter. 
Expressed  in  terms  of  Ehrlich's  side-chain  theory,  certain 
substances  of  the  host  of  cellular  origin,  assimilable  by  the 
pai-asites  through  the  possession  of  haptophore  groups  with 
the  proper  affinities,  become  anchored  to  receptors  of  the 
parasitic  cell,  which,  if  not  too  much  damaged,  is  thereby 
stimulated  to  the  over-production  of  like  receptors;  these 
excessive  receptors  of  the  parasite,  if  cast  ofE  into  the  fluids 
or  the  cells  of  the  host,  there  constitute  intermediary  bodies 
or  amboceptors  with  special  affinities  for  those  celMar  con- 
stituents or  derivatives  of  the  host  which  led  to  their  pro- 
duction and  for  others  which  possess  in  whole  or  in  part 
identical  receptors.  Provided  the  host  is  supplied  also  with 
the  appropriate  complements  there  result  cytotoxins  with 
special  affinities  for  certain  definite  cells  or  substances  of 
cellular  origin  in  the  host.  The  contribution  of  the  para- 
sitic cells  to  these  cytotoxins  is  the  amboceptors.  Either  the 
parasite  or  the  host  may  provide  the  complements.'" 

It  may  perhaps  aid  in  grasping  the  ideas  here  presented 
to  imagine  the  bacterium,  in  the  capacity  of  the  host,  as  a 
structure  so  large  that  one  could  inject  into  it  animal  cells. 
Provided  the  proper  receptor  apparatus  is  present,  the  re- 
sulting reaction  on  the  part  of  the  bacterium,  as  described, 
would  be  a  process  of  immunization  against  the  animal  cells 
throvigh  the  formation  of  specific  cellulicidal  substances.  In 
reality  it  is  only  certain  atomic  complexes  of  cells  which  are 
concerned  in  this  immvmizing  reaction,  and  in  comparison 
with  these  even  the  smallest  bacterium  is  a  gigantic  object. 

Looked  at  from  the  point  of  view  of  the  bacterium,  as 
well  as  from  that  of  the  animal  host,  according  to  the 
hypothesis  advanced,  the  struggle  between  the  bacteria  and 
the  body  cells  in  infections  may  be  conceived  as  an  immimiz- 
ing  contest  in  which  each  participant  is  stimulated  by  its 
opponent  to  the  production  of  cytotoxins  hostile  to  the  other 
and  thereby  endeavors  to  make  itself  immune  against  its 
antagonist.  These  mutually  antagonistic  cytotoxins  are 
capable  of  injuring  the  parasitic  cells,  on  the  one  hand,  or 
the  body  cells,  on  the  other,  only  when,  escaping  combina- 
tion outside  of  them,  they  are  anchored  to  the  receptors  of 
the  cells  to  which  their  respective  affinities  are  adjusted. 
This  combination  with  the  cells,  if  it  does  not  result  in  too 
great  injury  to  them,  is  the  condition  for  further  production 
of  the  cytotoxic  intermediary  bodies  through  overproduction 
and  discharge  of  receptors."    The  important  factors  deter- 


'■  We  may  thus  speak  of  somatogenic  cytotoxins  resulting  from  the 
action  of  bacterial  stimuli  on  cells  of  the  host,  and  of  bacteriogenic 
cytotoxins  from  somatogenic  stimuli,  also  of  somatogenic  and  bacterio- 
genic  complements. 

•»  tt  will  be  observed  that  these  discharged  receptors  may  be  regarded 
as  the  equivalents  of  anti-immune  bodies.  E.  W.  Ainley  Walker,  in  an 
interesting  and  susgestive  paper  on  "Immunisation  against  Immune 
Serum"  (Journal  of  Pathology  and  Bacteriology,  March,  19021,  shows  ex- 
perimentally that  bacteria  growing  in  immune  sera  produce  anti-immune 
bodies  and  thereby  become  more  virulent.  He  concludes  that  "the 
basis  of  bacterial  virulence  and  of  chemiotactic  influence  is  identical, 


mining  the  issue  of  the  contest  are  the  nature,  the  relative 
proportions  and  the  distribution  of  the  bacterial  cytotoxins 
and  the  host's  cytotoxins  respectively. 

The  hypothesis  thus  outlined  can  be  tested  experimentally, 
but  1  regret  that  it  has  shaped  itself  in  my  laind  so 
recently  that  I  have  not  yet  been  able  to  make  the  desired 
experiments,  which  are,  however,  now  started  in  my  labora- 
tory. Since  my  arrival  here  I  am  informed  that  these  ex- 
periments have  already  furnished  facts  in  its  support. 

Inasmuch  as  at  least  one  component,  and  it  may  be  both 
components,  of  the  assumed  bacterial  cytotoxins  preexist  in 
the  bacterial  cells,  it  should  be  possible  to  demonstrate  some 
of  them  in  artificial  cultures  of  bacteria,  where  they  would 
be  found  especially  as  integral  parts  of  the  cells,  iinless  es- 
tracted  from  the  bodies  of  degenerating  or  dead  bacteria. 
This  corresponds  with  what  is  known  concerning  the  situa- 
tion of  the  poisons  of  the  cholera  spirillum,  the  typlioid  ba- 
cillus, and  other  bacteria  characterized  by  the  lack  of  strong 
soluble  toxins.  But  the  quantitative  and  other  relations  be- 
tween these  cultural  cytotoxins  and  those  produced,  in  the 
manner  described,  by  the  same  bacteria  during  processes  of 
infection  are  comparable  to  those  between  the  normal  anti- 
bodies and  the  immune  anti-bodies.  These  relations  would 
explain  the  familiar  fact  that  cultures  of  bacteria  of  the  class 
under  consideration  constitute  in  general  only  a  partial  and 
meagre  index  of  the  toxic  capacities  of  the  same  bacteria  in 
the  infected  body.  That  cytolysins  may,  however,  be  present 
normally  in  large  amount  is  illustrated  by  the  hemolysins  of 
eel's  serum  and  of  snake  venom. 


and  constitutes  that  atom  group  which  causes  the  production  of  the  im- 
mune body."  My  hypothesis  includes  the  conception  supported  by 
Walker  and  also  much  more.  According  to  the  hypothesis  certain  anti- 
bodies of  bacterial  origin  are  capable  not  only  of  neutralizing  immune 
bodies  of  the  host  but  with  the  aid  of  complements  also  of  poisoning 
the  cells  of  the  host,  [t  is  not  difficult  to  imagine  various  conditions 
in  which  the  anti-bodies  of  bacterial  origin  may  escape  neutralization 
before  entering  into  union  with  the  host's  cells.  The  substances  which 
stimulate  bacteria  to  produce  these  anti-bodies  need  not  necessarily  be 
toxic  to  them  ;  in  fact  toxicity,  such  as  that  of  strong  bactericides  of 
cellular  origin,  would  hinder  their  production.  The  essential  things 
are  that  the  stimulating  substances  have  the  requisite  combiuing  groups 
for  bacterial  receptors,  and  that  the  cast  off  receptors  be  complemented 
within  the  body  of  the  host. 

Each  of  the  various  bacteriogeuic  cytotoxins  probably  contains  a 
multitude  of  partial  amboceptors  with  varying  cytophilic  and  comple- 
mentophilic  affinities,  in  accordance  with  the  views  of  Ehrlich  and 
Morgenroth. 

It  is  self  evident  that  through  a  mechanism  similar  to  that  described 
parasites  within  the  infected  body  may  be  stimulated  by  atomic  groups 
derived  from  the  host  to  the  production  also  of  anti-bodies  other  than 
complex  cytotoxins,  such  as  various  agglutinins,  precipitins,  anti- 
enzymes,  and  perhaps  of  uniceptors  of  the  nature  of  secreted,  soluble 
toxins,  or  of  enzymes,  all  adjusted  against  the  host. 

Questions  relating  to  the  source  and  nature  of  the  complements, 
particularly  of  intra-cellular  complements,  and  also  to  anti-complements, 
are  manifestly  of  importance  in  relation  to  the  hypothesis,  but  it  would 
complicate  the  subject  too  much  to  discuss  these  and  other  matters 
here,  where  my  purpose  is  merely  to  outline  the  essential  features  of 
this  new  theory  of  infection  with  reference  to  the  particular  points 
under  consideration. 
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In  this  theory  degenerated  and  dead  bacteria,  while  recog- 
nized as  a  source  of  poisoning  in  infections,  are  not  assigned 
an  exclusive  role  in  this  regard.  Living  bacteria  in  the 
infected  bodj',  where  they  are  under  nutritive  conditions  not 
paralleled  in  artificial  cultures,  actively  produce  and  secrete 
receptors  which  may  become  the  means  of  intoxication  of 
the  body  cells.  From  what  has  been  said,  we  can  compre- 
hend how  these  diverse  free  receptors  may  enter  into  the 
formation  of  cytotoxins  of  the  most  varied  and  specific  char- 
acters, such  as  erythotoxins,  leukotoxins,  neurotoxins,  ne- 
phrotoxins,  spermotoxins,  hepatotoxins,  etc.  Very  probably 
in  many  instances  these  toxins  are  represented  by  so  few  re- 
ceptors in  bacterial  cells  in  ordinary  cultures,  that  it  would 
be  hopeless  to  search  for  them  there,  although  we  may  have 
convincing  experimental  and  pathological  evidence  that 
within  the  animal  body  the  same  bacteria  produce  them 
abundantly  under  the  stimulus  of  appropriate  substances  de- 
rived from  cells  of  the  host. 

The  methods  hitherto  employed  for  the  study  of  bacterial 
poisons  have  not  generally  been  calculated  to  reveal  the 
presence  of  toxins  with  the  characters  indicated,  even  if 
such  existed  in  the  cultures.  Recently,  however,  a  begin- 
ning has  been  made  in  this  direction,  and  we  have  already 
become  acquainted  with  certain  toxins  of  an  interesting  na- 
ture, to  which  I  desire  to  direct  your  attention. 

Intrinsically  and  in  their  general  bearing  upon  the  sub- 
ject before  us  the  recent  investigations  of  Flexner  and  No- 
guchi  upon  the  constitution  of  the  toxins  in  snake  venom 
are  of  especial  importance.  It  was  in  snake  venom  that 
Weir  Mitchell  and  Eeichert  first  demonstrated  the  existence 
of  that  class  of  poisons  often  called,  although  with  doubtful 
propriety,  toxic  albumins.  Investigations  of  snake  toxins 
are  of  peculiar  interest  for  many  reasons,  not  the  least. of 
which  is  their  resemblance  to  bacterial  toxins.  The  demon- 
stration by  Sewall  of  the  possibility  of  active  immunization 
from  venom  and  the  further  studies  by  Calmette  and  Fraser 
of  this  phenomenon  and  especially  of  the  protective  and 
curative  properties  of  antivenin  are  well  known. 

Until  recently  it  has  been  generally  held  that  the  venom 
toxins  resemble  in  molecular  structure  the  diphtheria  and 
the  tetanus  toxins  in  being  single  bodies  with  a  combining 
or  haptophore  group  and  a  toxophore  group  of  atoms.  The 
researches  of  Flexner  and  Noguchi,  now  in  progress,  of  which 
only  the  first  part  has  been  published,"  necessitate  a  quite 
different  conception  of  the  nature  and  manner  of  action  of 
venom  toxins  than  that  previously  entertained.  I  have  fol- 
lowed with  great  interest  the  work  of  Professor  Flexner  on 
toxins,  begun  several  years  ago  in  my  laboratory  when  he  was 
my  assistant  and  associate,  and  since  continued  along  new 
lines  in  his  laboratory  at  the  University  of  Pennsylvania  and 
I  wish  to  acknowledge  his  generosity  in  permitting  me  to  use 


in  this  lecture  certain  unpublished  results  of  his  and 
Noguchi's  investigations. 

These  investigations  have  shown  that  the  toxic  action  of 
venom  upon  red  blood  corpuscles,  leukocytes,  nerve  cells, 
and  other  cells  is  like  that  of  the  duplex  cytotoxins  already 
described;  that  is,  it  depends  vipon  the  combination  of  inter- 
mediary bodies  contained  in  the  venom,  on  the  one  hand 
with  the  animal  cells  for  which  these  bodies  respectively 
have  aflfinities  and  on  the  other  hand  with  corresponding 
complements  contained,  not  in  the  venom,  but  in  the  cells 
or  fiuids  of  the  animal  acted  on.  For  example,  it  is  well 
known  that  the  addition  of  venoms  to  fresh  blood  brings 
about  the  quick  destruction  and  solution  of  the  red  cor- 
puscles. If,  however,  certain  venoms  be  added  to  red  cor- 
puscles which  have  been  thoroughly  washed  with  isotonic 
salt  solution  so  as  to  remove  all  the  complement,  the  cor- 
puscles are  agglutinated  but  not  dissolved,  although  it  can 
be  shown  that  substances  from  the  venom  (intermediary 
bodies)  have  entered  into  combination  with  the  corpuscles. 
If  now  a  little  fresh  serum  which  contains  the  complement 
and  by  itself  may  be  an  excellent  preservative  of  normal 
corpiiscles,  be  added  to  these  venomized  corpuscles,  they  are 
promptly  dissolved. 

Preston  Kyes,  working  in  Professor  Ehrlich's  laboratory, 
in  an  investigation  Just  published '°  on  the  mode  of  action  of 
cobra  venom,  confirms  the  conclusion  of  Flexner  and  No- 
guchi  concerning  the  amboceptor  nature  of  cobra  venom,  and 
adds  miich  that  is  new  and  important  to  our  knowledge  of 
this  subject.  He  finds  that  the  washed  blood  corpuscles  of 
certain  animals  are  directly  dissolved  by  cobra  venom,  while 
those  of  other  animal  species  lequire  the  subsequent  addi- 
tion of  complements  or  adjuvants  to  bring  them  under  the 
influence  of  the  venom.  But  even  in  the  former  case  a 
complementary  body  is  essential  to  the  reaction,  this,  how- 
ever, being  not  a  serum  complement  but  an  endocomple- 
ment  contained  within  the  red  corpuscles.  Of  great  signifi- 
cance is  the  demonstration  by  Kyes  of  still  a  third  substance. 
namely  lecithin,  which  is  capable  through  combination  with 
the  venom  intermediary  body  of  completing  the  hemolytic 
potency  of  venom."  The  discovery  for  the  first  time  of  a 
definite,  crystallizable  substance  with  the  power  of  uniting, 
like  a  complement,  with  an  intermediary  body  and  thus 
completing  the  formation  of  a  cytotoxin  is  evidently  of 
fundamental  importance.  The  suggestion  by  Ehrlich  and 
Kyes  that  possibly  the  cholin  group  is  the  toxophore  group 
of  lecithin  is  particularly  interesting  in  the  light  of  F.  W. 


"Flexner  and  Noguehi :  Snake  venom  in  relation  to  haemolysis, 
bacteriolysis  and  toxicity.  Journal  of  Experimental  Medicine,  March 
17,  1903,  Vol.  VI,  p.  277. 


"  Preston  Kyes:  Ueber  die  Wirkungsweise  des  Cobragiftes.  Berliner 
klin.  Wochenschr.,  1903,  Nos.  38  and  39.  I  am  greatly  indebted  to  my 
friend  Professor  Ehrlich  and  to  my  former  pupil  Dr.  Kyes  in  putting  me 
in  possession  of  the  main  results  of  these  interesting  experiments  before 
their  publication. 

"The  objections  made  by  Calmette  (Compt.  rend.  Acad.  d.  Sc,  1902, 
T.  134,  No.  24)  to  Flexner  and  Noguchi's  interpretation  of  their  experi- 
ments as  to  the  amboceptor  nature  of  venom  have  been  completely 
overthrown  by  the  experiments  of  Preston  Kyes. 
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Mott's  valuable  studies  of  chemical  processes  concerned  in 
degenerations  of  the  nervous  system. 

The  researches  of  Flexner  and  Noguchi  and  of  Kyes  there- 
fore have  taught  us  that  in  poisoning  by  venom  the  bodies 
of  human  beings  and  of  animals  contain  in  the  form  of 
complements,  or  alexins"  as  they  are  also  called,  the  sub- 
stances which  are  most  directly  concerned  in  the  act  of  pois- 
oning. The  venom  brings  into  the  necessary  relations  with 
constituents  of  the  body  cells  poisons  we  already  harbor  or 
may  generate  but  which  are  harmless  without  the  interven- 
tion of  intermediary  bodies.  These  poisons  within  us  are 
powerful  weapons,  which,  when  seized  by  hostile  hands,  may 
be  turned  with  deadly  effect  against  our  own  cells,  but  which 
are  also  our  main  defense  against  parasitic  invaders. 

Flexner  and  Noguchi  have  demonstrated  experimentally 
that,  like  the  haemolytic,  so  also  the  leukotoxic,  the  neuro- 
toxic, and  other  cytotoxic  properties  of  venom  depend  upon 
combinations  of  venom  intermediary  bodies  with  comple- 
ments contained  in  the  cells  poisoned  by  venom  or  in  the 
fluids  bathing  these  cells.  Particularly  striking  are  their 
experiments  showing  in  vitro  and  under  the  microscope  the 
cytolytic  action  of  cobra  venom  upon  certain  large  molluscan 
nerve  cells  in  the  fresh  state.  The  complement  essential  to 
this  reaction  is  contained  within  the  nerve  cells.  In  pre- 
vious experiments  of  Flexner  and  Noguchi  there  had  been 
indications  that  intracellular  complements  are  concerned  in 
some  of  the  toxic  efEeets  of  venom  upon  cells.  The  positive 
demonstration  by  Preston  Kyes  of  a  special  class  of  intra- 
cellular complements  or  endocomplements  is  unquestionably 
of  great  pathological  interest,  and  seems  destined  to  play 
an  important  part  in  the  explanation  of  many  morbid  condi- 
tions in  connection  with  endogenic  and  exogenic  intoxi- 
cations, probably  also  in  such  phenomena  as  self-digestion 
or  autolysis. 

Snake  venom  is  a  rich  mine  of  diverse  toxins,  and,  on 
accoimt  of  its  pathological  importance,  I  must  mention  one 
of  the  cytotoxins  discovered  there  by  Flexner  and  Noguchi, 
as  it  may  be  that  a  similar  toxin  is  produced  by  certain  bac- 
teria and  under  still  other  conditions.  As  is  well  known, 
one  of  the  most  striking  lesions  resulting  from  poisoning 
by  certain  venoms  is  the  occurrence  of  abundant  liEemor- 
rhages  in  various  tissues  of  the  body.  This  effect  has  been 
generally  attributed  to  the  direct  action  of  venom  on  the 
red  corpuscles  and  on  the  coagulability  of  the  blood,  but  the 
experiments  of  Flexner  and  Noguchi  indicate  that  these 
liEemorrhagos  are  due  to  the  presence  in  venom  of  a  cyto- 
toxin  which  has  the  power  of  dissolving  endothelial  cells,  in 
other  words  an  endotheliolysin.  Dr.  Flexner  suggests  the 
name  "  hfemorrhagin "  for  this  special  toxin  which  causes 
extravasations  of  blood  through  its  direct  solvent  action 
upon  capillary  endothelium,  an  effect  which  is  readily  demon- 


" There  is  some  objection  to  the  use  of  the  term  "alexin"  os  a 
synonym  for  "complement,"  as  the  former  was  applied  originally  by 
Buchner  to  substances  which  we  now  know  to  be  combinations  of 
complements  with  intermediary  bodies. 


strable  under  the  microscope.  It  is  hardly  necessary  for  me 
to  stop  to  emphasize  the  clinical  and  pathological  import- 
ance of  the  discovery  of  an  endotheliotoxin,  a  kind  of  poison 
which  may  prove  to  be  of  special  significance  in  the  inter- 
esting group  of  haemorrhagic  infections  and  perhaps  also  in 
purpura  and  kindred  affections. 

The  foregoing  newly  discovered  facts,  which  I  have 
sketched  only  in  bare  outline,  illustrate  in  a  striking  way 
the  fruitfuluess  of  methods  and  conceptions  which  we  owe 
to  recent  studies  of  immunit}'.  The  results  of  these  investi- 
gations, however,  are  significant  beyond  the  mere  facts  dis- 
closed, important  as  these  are.  They  have  for  the  first  time 
revealed  in  normal  toxic  secretions,  readily  introduced  under 
conditions  of  nature  into  the  tissues  of  man  and  animals, 
cellular  poisons  akin  to  the  complex  hsemolysins,  neurotox- 
ins and  other  cytotoxins  of  immime  and  some  normal  sera, 
which  have  aroused  so  much  interest  and  experimental  study 
during  the  past  four  years.  The  most  noticeable  difference 
between  the  venom  cytotoxins  and  those  hitherto  observed 
in  immune  sera  is  the  far  greater  resistance  to  heat  of  the 
intermediary  bodies  of  the  former,  but  we  are  already  ac- 
quainted with  considerable  variations  in  the  sensitiveness  to 
heat  both  of  different  intermediary  bodies  and  of  comple- 
ments. That  snake  venom  should  contain  only  one-half  of 
the  complete  poison,  the  other  and  the  really  destructive 
half  being  widely  distributed  in  the  blood  and  cells  of  man 
and  of  animals,  is  an  instance  of  a  curious  kind  of  adapta- 
tion, of  interest  from  evohitionary  as  well  as  from  other 
points  of  view. 

In  consideration  of  the  often  emphasized  analogies  be- 
tween venom  toxias  and  bacterial  toxins,  these  facts  render 
it  highly  desirable  to  make  a  systematic  search  of  bacterial 
cultures  by  proper  methods  and  under  suitable  conditions 
for  complex  cytotoxins.  At  present  substances  of  this  na- 
ture are  not  known  to  exist  in  our  cultures.  There  have 
been  discovered,  however,  within  the  past  three  or  four 
years  certain  bacterial  toxins  which  have  a  curious  resem- 
blance in  some  of  their  properties  to  the  complex  anti- 
bodies of  blood,  although,  so  far  as  they  have  been  carefully 
studied,  they  appear  to  have  the  simpler  constitution  of  the 
soluble  toxins,  like  those  of  diphtheria  and  of  tetanus.  I 
ref*  to  the  bacterial  hsemolysins,  leukolysins,  hemagglu- 
tinins, precipitins  and  coagulins.  There  is  no  reason  to  sup- 
pose that  this  list  exhausts  the  number  of  those  actually 
present,  for  it  is  evident  that  it  includes  chiefly  bodies  readily 
demonstrable  in  test-tube  experiments.  It  would  bo  sur- 
prising if  cytotoxins  which  act  specifically  upon  red  and 
white  blood  corpuscles  were  the  only  ones  of  this  class  pro- 
duced by  bacteria;  in  fact  we  have  every  reason  from  patho- 
logical observations  to  believe  the  contrary. 

It  has  become  evident  that  more  refined  methods  than 
mere  observation  of  the  coarse  effects  of  injecting  into  ani- 
mals the  filtrates  or  the  killed  bacteria  of  our  cultures  are 
required  for  the  detection  of  the  subtler  and  more  specific 
cellular  poisons.     Instances  are  rapidly  increasing  in  which 
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by  improved  methods  cultures  of  bacterial  species  once  be- 
lieved to  be  practically  devoid  of  toxicity  are  found  after  all 
not  to  be  so  poor  in  toxins,  even  of  the  soluble  variety. 
One  of  the  earliest  and  most  instructive  illustrations  of  this 
is  the  discovery  by  Van  De  Velde  of  a  leukocyte-destroying 
poison,  named  leukocidin,  in  exudates  caused  by  infection 
with  Staphylococcus  aureus  and  also  in  filtrates  of  staphylo- 
coccus cultures,  which  had  been  previously  regarded  as 
almost  entirely  free  of  toxic  power. 

More  widely  distributed  in  cultures  of  different  species  of 
bacteria  are  the  hasmolysins,  of  which  the  first  example,  dis- 
covered in  1898  by  Ehrlich  in  cultures  of  the  tetanus  bacil- 
lus, was  carefully  studied  by  Madsen  the  following  year, 
and  which  have  since  been  investigated  by  Kraus  with  Clair- 
niont  and  with  Ludwig,  Bulloch  and  Hunter,  Neisser  and 
AVechsberg,  Todd,  Besredka,  and  others.  The  list  of  bac- 
terial species  known  to  produce  in  cultures  substances  of 
this  nature  capable  of  dissolving  red  blood  corpuscles  is 
already  a  long  one  and  includes  the  bacilli  of  tetanus,  of 
green  pus,  of  typhoid  fever,  of  acute  dysentery,  of  diph- 
theria, of  plague,  the  pyogenic  staphylococci  and  streptococci, 
the  pneumococcus  and  many  other  bacteria.  Nuttall  and  I 
noted  in  our  first  description  of  Bacillus  aerogenas  capsulatus 
over  ten  years  ago  its  capacity  of  laking  blood  so  that  I  was 
not  surprised  to  find  recently  that  an  haemolysin  can  be 
demonstrated  in  cultures  of  this  organism.  The  blood-de- 
stroying property  appears  to  stand  in  no  definite  relation  to 
virulence,  nor  is  it  limited  to  pathogenic  bacteria.  It  per- 
tains also  to  many  putrefactive  bacteria.  The  strongest  bac- 
terial hsemolysin  hitherto  observed  was  found  by  Todd  in 
cultures  of  Bacillus  megatherium,  which  is  a  widely  distri- 
buted saprophyte. 

As  already  stated,  none  of  these  bodies  has  been  shown 
to  belong  to  the  class  of  complex  hsemolysins  in  blood,  which 
have  been  far  more  exhaustively  investigated  than  any  other 
of  the  specific  anti-bodies.  Doubtless  there  is  at  present 
among  bacteriologists  too  great  a  tendency  to  attribute  to 
the  less  carefully  studied  anti-bodies  characters  which  have 
been  worked  out  in  detail  only  for  the  hsemolysins  of  immune 
serum.  It  would  lead  too  far  to  attempt  here  a  discussion  of 
the  special  characters  of  the  various  bacterial  hsemolysins, 
which  present  in  different  specimens  curious  and  at  present 
unexplained  divergencies  as  regards  resistance  to  heat  and 
several  other  properties.  It  must  suffice  to  indicate  briefly 
what  is  known  of  the  pathological  importance  of  this  inter- 
esting group  of  bacterial  toxins. 

In  view  of  the  abundant  clinical  and  pathological  evi- 
dence of  extensive  destruction  of  red  corpuscles  in  the 
course  of  many  infectious  diseases,  it  is  certainly  significant 
to  find  that  many  bacteria  are  endowed  with  a  specific 
hsemolytic  power.  The  question  is  how  far  we  are  justified 
in  applying  to  the  actual  conditions  of  infection  the  existing 
experimental  data  upon  this  subject.  Assuredly  here,  as 
everywhere,  results  of  test-tube  experiments,  helpful  in  sug- 
gestion as  they  may  be,  should  not  be  utilized  without  further 


evidence  to  explain  morbid  phenomena  within  the  infected 
human  or  animal  body.  While  much  more  work  upon  this 
subject  is  needed  before  our  information  will  be  exact  or 
complete,  the  observations  and  experiments  of  Besredka,'^ 
Kraus  and  Ludwig  "  and  others  have  already  demonstrated 
that  bacteria  may  exert  their  blood-destroying  power  within 
the  living  body.  This  hsemolytic  capacity  of  microorgan- 
isms affords  an  explanation,  although  certainly  not  the  only 
one,  of  the  secondary  ansemias  which  are  such  a  marked  fea- 
ture of  many  infectious  diseases,  as  streptococcic  and  other 
septicsemias,  pneumonia,  typhoid  fever,  scarlatina  and  others. 
The  hemoglobinuria  which  is  a  recognized,  although  rare 
complication  of  various  infectious  diseases,  may  be  referable 
to  intoxication  wilh  unusually  powerful  para.sitic  hsemolysins, 
or  to  an  exceptional  lack  of  resistance  of  red  corpuscles. 
Hsemoglobin,  however,  is  not  necessarily  present  in  solution 
in  the  blood-plasma,  for  the  destruction  of  the  damaged  red 
corpuscles  may  take  place  within  the  large  phagocytes  of  the 
spleen  and  the  hwmo-lymph  glands,  as  is  well  known  to 
occur  on  an  extensive  scale  in  typhoid  fever  and  some  other 
infections.  A  familiar  example  of  the  action  of  bacterial 
hsemolysins  is  the  post-mortem  reddening  of  the  inner  lining 
of  the  heart  and  blood  vessels,  an  effect  which  may  be  due  to 
putrefactive  bacteria  or  may  appear  very  soon  after  death, 
especially  from  septicaamia  caused  by  Streptococcus  pyogenes, 
which,  as  has  been  shown,  may  lake  the  blood  during  life. 

The  fact  that  certain  common  saprophytic  bacteria  may 
produce  energetic  hsemolysins,  as  pointed  out  by  Kraus  and 
Clairmont  and  by  Todd,  has  a  possible  bearing  upon  the 
etiology  of  certain  obscure  anseinias  not  of  infectious  origin, 
particularly  upon  the  interesting  observations  and  the  theory 
of  William  Hunter  concerning  their  causation  by  absorption 
of  toxins  from  the  alimentary  Iract.  Todd  found  cultures 
of  Bacillus  megatherium  so  strongly  hsemolytic  that  the  in- 
travenous injection  of  1  ec.  of  the  filtrate  into  guinea-pigs 
was  followed  by  hemoglobinuria,  10  cc.  being  fatal.  Human 
red  corpuscles  are  sensitive  to  this  hfemolysin. 

Normal  human  and  other  blood-sera  contain  in  varying 
amounts  anti-hsemolysins,  which  protect  the  red  corpuscles 
from  the  action  of  some  of  the  bacterial  hfemolytic  agents. 
Specific  anti-hsemolysins  are  readily  produced  by  immuniz- 
ing injections  of  bacterial  hfemolysins  and  are  generated  also 
in  the  course  of  infections.  Lang  suggests  that  the  augmen- 
tation of  the  osmotic  resistance  of  the  erythrocytes  which  has 
been  noted  in  some  infectious  diseases,  as  well  as  in  icterus 
and  some  other  morbid  conditions,  may  be  a  reactive  phe- 
nomenon caused  by  the  presence  of  hemolytic  toxins. 

Intimately  associated  with  the  hfemolysins  in  cultures 
are  the  bacterial  hemagglutinins  (Kraus  and  Ludwig),™  sub- 
stances which  have  the  power  to  clump  red  blood  corpuscles. 
Among  unicellular  organisms  both  the  capacity  to  produce 
agglutinins  and  the  aptitude  for  agglutination  seem  to  be 
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very  widely  distributed.  The  bacterial  hsemagglutinins,  in 
analogy  with  the  bacterial  hEemolysins,  are  apparently  of 
simpler  constitution  than  the  serum  agglutinins,  being  de- 
stroyed at  58°  C,  whereas  the  latter  are  not  injured  by 
temperatures  under  70°  C.  In  order  to  demonstrate  in  cul- 
tures the  hsemagglutinins  it  is  generally  necessary  to  elimi- 
nate in  some  way  the  action  of  the  associated  hsemolysins, 
which  can  be  done  by  using  small  quantities  of  the  culture 
fluid  or  by  keeping  the  mixture  of  fluid  and  red  corpuscles 
at  zero  temperature. 

I  know  of  no  observations  directly  demonstrative  of  the 
action  of  bacterial  hemagglutinins  within  the  living  body 
in  infections,  but  this  subject  is  of  such  recent  knowledge 
that  it  has  been  as  yet  scarcely  investigated.  Certainly  there 
are  morbid  conditions  which  seem  highly  indicative  of  the 
operation  of  substances  agglutinative  of  red  corpuscles. 
Probably  everyone  with  large  experience  in  the  examination 
of  fresh  blood  in  disease  has  noticed  that  sometimes  red 
corpuscles,  examined  immediately  after  withdrawal  of  the 
blood,  have  a  peculiar  tendency  to  form  clumps  which  can- 
not readily  be  broken  up.  This  phenomenon,  which  is 
certainly  suggestive  of  the  action  of  an  agglutinating  agent, 
I  have  observed  especially  in  some  cases  of  septic  infections 
and  of  cirrhosis  of  the  liver. 

Furthermore  I  would  emphasize  the  support  given  by  the 
recognition  of  hemagglutinins  to  views  advocated  many 
years  ago  by  Hueter  and  by  Klebs  concerning  the  occiirrence 
of  thrombi  composed  of  coalesced  red  blood  corpuscles. 
Such  thrombi  I  believe  to  be  not  uncommon  in  typhoid 
fever  and  other  infections,  especially  in  small  blood-vessels. 
I  have  elsewhere  called  attention  to  the  evidence  in  favor 
of  the  interpretation  of  many  of  the  hyaline  thrombi  as 
derived  from  agglutinated  red  corpuscles. 

It  can  scarcely  be  doubted  that  substances  agglutinative 
of  white  blood  corpuscles  are  also  produced  by  certain  bac- 
teria and  that  these  are  concerned  in  the  clumping  of  pus 
cells  and  of  leukocytes  within  the  living  body,  but  it  would 
not  be  profitable  to  discuss  this  matter  without  more  exact 
information  than  we  now  possess. 

In  this  connection  I  may  say  that  not  only  the  discovery  of 
the  bacterial  hajmagglutinins  but  also  that  of  the  hsemolysins 
and  the  leukolysins  is  likely  to  shed  new  light  upon  certain 
aspects  of  the  difficult  subject  of  thrombosis.  The  red  cor- 
puscles undergo  various  morphological  changes  under  the 
influence  of  different  bacterial  hemolysins  acting  with  vary- 
ing intensity.  Distortions  of  shape,  throwing  out  of  projec- 
tions, and  detachment  of  colorless  particles  resembling  plate- 
lets can  sometimes  be  seen.  These  observations  are  of 
especial  interest  with  reference  to  the  doctrine,  already 
strongly  supported,  that  platelet  thrombi  originate  from  dis- 
integrated red  corpuscles.  Levaditi,  and  Neisser  and  Wechs- 
berg  have  described,  as  the  result  of  intravenous  injections 
of  Staphylococcus  aureus,  areas  of  coagulative  necrosis  in  the 
rabbit's  kidney,  which  they  attribute  to  thrombi  composed 


of  disintegrated  leukocytes  caused  by  the  staphylococcus 
leukocidin,  to  which  I  have  already  referred. 

I  have  dwelt  at  some  length,  although  of  necessity  incom- 
pletely, upon  the  bacterial  lisemolysins,  leukocidins  and 
hemagglutinins,  because  we  are  better  informed  about  these 
agents  than  concerning  other  members  of  this  recently  rec- 
ognized class  of  bacterial  toxins.  I  have  already  expressed 
the  opinion  that  similar  poisons  acting  specifically  upon 
other  cells  of  the  body  are  produced  by  bacteria;  indeed 
neurotoxins  and  nephrotoxins  of  this  type  have  been  re- 
ported. The  difficulties  in  the  way  of  direct  proof  of  the 
existence  of  these  other  bacterial  eytotoxins  are  greater  than 
in  the  case  of  those  acting  upon  the  red  and  the  white  blood 
corpuscles,  but  doubtless  they  can  be  overcome.  Of  course 
we  have  evidence  of  the  action  of  bacterial  poisons  upon 
various  body  cells,  but  this  is  not  enough.  At  present  we 
can  apply  only  in  a  vague  and  unsatisfactory  way  to  the  ex- 
planation of  pathological  processes  most  of  the  knowledge 
of  this  kind  which  we  possess.  What  is  urgently  needed  is 
a  separation  of  these  poisons  and  a  determination  of  their 
source,  constitution,  mode  of  action,  and  degree  of  specificity 
along  such  lines  as  have  been  followed  so  fruitfully  in  the 
investigation  of  the  soluble  diphtheria  and  tetanus  toxins, 
those  other  toxins  of  bacteria  and  of  venom  already  consid- 
ered, and  the  eytotoxins  of  normal  and  of  immune  serum. 
The  path  leading  apparently  in  the  right  direction  haa 
already  been  opened  and,  if  I  mistake  not,  its  further  pur- 
suit is  most  promising  of  valuable  results  in  the  near  future. 

Consider  by  way  of  illustration  how  helpless  we  now  are 
in  our  efforts  to  explain  the  characteristic  lesions  of  typhoid 
fever  on  the  basis  of  our  knowledge  of  the  properties  of  the 
typhoid  bacillus.  That  these  lesions  are  referable  to  the 
action  of  toxins  cannot,  I  think,  be  seriously  questioned. 
Especially  from  the  investigations  of  Mallory  we  know  that 
the  most  characteristic  histological  changes  of  this  disease 
consist  in  the  proliferation  of  the  reticular  or  so-called  endo- 
thelial cells  of  the  lymphatic  tissue  of  the  intestine  and  the 
mesenteric  glands  and  of  similar  cells  in  the  splenic  pulp, 
and  in  the  assumption  by  these  proliferated  cells  of  remark- 
able phagocytic  activities  toward  the  lymphocytes  in  the 
former  situations  and  toward  the  red  corpuscles  in  the  spleen. 
Mallory  believes  that  these  changes  are  best  interpreted  by 
supposing  that  the  typhoid  toxin  directly  stimulates  to  pro- 
liferation the  endothelial  cells,  which  then  devour  their  off- 
spring, the  lymphocytes,  and  the  red  corpuscles.  I  have 
suggested  as  another  explanation  that  the  typhoid  bacillus 
I^roduces  a  lymphocytotoxin  and  an  hemolysin,  and  that  the 
jjroliferation  of  the  fixed  cells  is  partly  compensatory  and 
partly  for  the  increased  production  of  macrophages.  We 
already  know  that  this  bacillus  generates  a  hemolytic  agent, 
and  we  also  know  that  one  of  the  effects  of  injection  of 
hemolysins  is  to  increase  greatly  the  number  of  macro- 
phages containing  red  corpuscles  in  the  spleen. 

Through  the  kindness  of  Professor  Flexner  I  have  had  the 
opportimity  of  studying  the  extraordinary  changes  produced 


December,  1903.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


297 


iu  all  the  lymphatic  glands  and  in  the  bone  marrow  of  rabbits 
by  injections  of  lymphotoxic  or  myelotoxic  serum  obtained  by 
treating  a  goose  with  lymphatic  or  marrow  tissue  of  the  rab- 
bit. One  of  the  most  striking  effects  of  this  poison  fur 
lymphocytes  and  other  leukocytes  is  the  very  extensive  pro- 
liferation of  the  reticulum  cells  in  the  lymphatic  nodes  and 
of  the  marrow  cells.  In  the  light  of  these  observations  it  is 
clear  that  a  positive  demonstration  of  the  production  of  a 
lymphotoxin  by  the  typhoid  bacillus  would  materially  ad- 
vance our  understanding  of  the  morbid  anatomy  of  typhoid 
fever. 

Another  lesion  of  this  disease  only  second  in  import- 
ance to  those  mentioned  is  the  occurrence  of  plugging  of 
the  small  vessels.  Dr.  Fisher  in  my  laboratory  has  recently 
shown  that  such  thromboses  are  produced  by  the  experi- 
mental inoculation  of  rabbits  with  the  typhoid  bacillus.  I 
have  already  pointed  out  that  many  of  these  plugs  are  agglu- 
tinative thrombi. 

Of  course  infectious  diseases  other  than  typhoid  fever 
could  also  be  cited,  did  time  permit,  as  equally  forcible  illus- 
trations of  the  aid  which  pathology  may  reasonably  expect 
from  more  precise  knowledge  of  the  bacterial  cellular  pois- 
ons. It  is  probable  that  such  knowledge  will  lead  to  im- 
provements in  the  quality  for  therapeutical  purposes  of  the 
so-called  bacteriolytic  sera,  some  of  which,  as  now  prepared, 
are  not  so  wholly  devoid  of  antitoxic  properties  as  is  often 
represented.  We  may  also  anticipate  from  investigations  of 
the  character  indicated  much  light  upon  one  of  the  most  puz- 
zling of  bacteriological  problems,  the  localization  of  bac- 
teria in  disease.  Toxic  lesions  and  the  plugging  of  small 
blood-vessels  are  certainly  often  of  decisive  influence  in  de- 
termining this  localization,  as  has  been  demonstrated  espe- 
cially for  the  staphylococcus  pysemias  by  Muscatello  and 
Ottaviano." 

The  toxins  to  which  I  have  chiefly  directed  your  attention 
in  this  lecture  are  those  produced  by  bacteria.  But,  as 
already  pointed  out,  we  now  know  that  the  animal  body  has 
the  power  to  produce  specific  poisons  directed  not  only 
against  invading  bacterial  cells  but  also  against  all  sorts  of 
foreign  cells.  Following  the  discovery  by  Belfanti  and  Car- 
bone  in  1898  of  this  capacity  in  relation  to  injections  of  blood 
a  wholly  new  domain  of  biology  has  been  opened  to  experi- 
mental research.  Attention  has  been  withdrawn  for  the 
moment  to  a  considerable  extent  from  the  bacterial  toxins 
and  concentrated  upon  the  animal  cytotoxins.  Here  new 
facts  and  conceptions  of  absorbing  interest  have  been  dis- 
closed in  an  abundance  and  with  a  rapidity  which  are  simply 
bewildering. 

It  was  my  original  design  to  include  in  this  lecture  a  con- 
sideration in  some  detail  of  these  animal  cytotoxins  but  so 
much  time  has  been  occupied  with  other  aspects  of  the  sub- 
ject that  I  am  compelled  to  abandon  this  intention.  This 
is  perhaps  less  to  be  regretted  inasmuch  as  I  imderstand  the 
main  purpose   of  these  lectures  to  be   the  presentation   of 
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applications  to  medicine  and  surgery  of  scientific  discovery, 
and  it  is  precisely  this  side  of  the  recent  work  on  animal 
cytotoxins  which  seems  to  me  in  the  main  not  yet  ripe  for 
profitable  discussion  on  this  occasion.  It  is  true  that  facts 
of  much  scientific  and  practical  interest  have  been  discov- 
ered by  the  investigations,  initiated  by  Shattock  and  by 
Griinbaum,  followed  by  Landsteiner,  Ascoli,  Eisenberg, 
Kraus  and  Ludwig,  and  others  concerning  the  isoagglutina- 
tive  and  isolytic  properties  of  human  sera  in  health  and  in 
disease.  But  the  really  great  practical  questions  in  this 
domain  relate  to  the  production  of  autocytotoxins  in  the 
human  and  the  animal  body.  What  is  the  nature  of  that  very 
efficient  regulatory  mechanism  underlying  the  hori-or  ;nito- 
toxicus  (Ehrlich)  which  prevents  either  the  action  or  the 
formation  of  autocytotoxins  in  consequence  of  absorption 
of  our  own  degenerated  and  dead  cells?  Can  this  protective 
mechanism  be  overthrown  by  pathological  states  and  self- 
generated  cellular  poisons  become  operative  in  the  causation 
of  anaemias,  hsemoglobinurias,  chronic  interstitial  inflamma- 
tions, uraemia,  eclampsia,  epilepsy,  and  other  diseases?  To 
these  and  similar  important  questions  the  existing  experi- 
mental data  seem  to  me  too  insufiicient  and  inconclusive  to 
furnish  any  decisive  answer  at  present.  I  share,  however, 
the  hope  and  belief  of  many  that  here  is  a  field  for  explora- 
tion which,  although  surrounded  with  many  difficulties, 
gives  promise  of  discoveries  of  a  far-reaching  and  important 
nature.  I  anticipate  that  some  future  Huxley  lecturer  will 
find  in  this  realm  a  fascinating  theme. 

In  this  connection  may  be  mentioned  the  great  patho- 
logical interest  pertaining  to  the  recent  investigations  of 
Jacoby,  Conradi  and  others  on  the  phenomena  of  self-diges- 
tion or  autolysis  of  infiammatory  exudates  and  necrotic  ma- 
terial within  the  living  body.  One  can  readily  convince  him- 
self of  the  energetic  action  of  autolytic  ferments  by  the 
simple  experiment  of  placing  a  piece  of  fresh  pneumonic  lung 
in  the  stage  of  gray  hepatization  under  chloroform  and 
noting  the  rapid  solution  of  the  exudate,  in  contrast  with 
the  absence  of  this  process  in  earlier  stages  of  the  disease. 
Conradi  finds  that  bactericidal  substances,  to  which  he  at- 
taches much  importance,  are  produced  in  tissues  and  cellu- 
lar exudates  undergoing  autolysis. 

Although  my  theme  relates  especially  to  the  bearing  of 
studies  of  immunity  on  pathology,  it  is  hardly  necessary  to 
say  that  these  studies  were  primarily  undertaken  to  eluci- 
date the  great  problems  of  predisposition  and  of  resistance  to 
disease  and  that  in  this  field  they  have  borne  their  richest 
fruits.  It  is  especially  gratifying  to  note  the  close  con- 
vergence of  the  two  doctrines  of  immunity,  the  cellular  and 
the  humoral,  brought  about  by  these  recent  discoveries.  On 
the  one  hand  the  phagocytic  school,  represented  so  bril- 
liantly by  Metchnikoff  and  his  co-workers  in  the  Pasteur 
Institute,  recognize  and  apply  to  the  fullest  extent  in  the 
explanation  of  acquired  immunity  the  cytolytic  principles 
based  upon  the  cooperative  action  of  intermediary  bodies 
and  complements.     On  the  other  hand  the  humoral  school, 
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led  by  our  German  confreres,  which  has  been  so  fruitful  in 
results  of  the  greatest  scientific  and  practical  value,  recog- 
nize the  cells  as  the  immediate  source  of  the  protective 
substances.  There  are  many  differences  in  details,  especially 
in  terminology  and  in  interpretation,  which  make  the 
divergence  seem  greater  than  it  really  is.  The  essential 
difference  between  the  two  schools  concerns  the  place 
where  the  two  forces,  intermediary  body  and  comple- 
ment, unite.  All  are  agreed  that  the  intermediary  body 
exists  free  in  the  blood-plasma,  but  Metchnikoff  strenuously 
insists,  especially  on  the  basis  of  Gengou's  experiments,  that 
the  complement  or  cytase  is  within  the  leucocytes,  from 
which  it  is  not  secreted  but  can  be  liberated  only  through 
damage  to  these  cells.  This  question  certainly  needs  further 
investigation  before  it  can  be  regarded  as  settled.  The  re- 
cent recognition  of  endocomplements  through  researches 
made  in  Ehrlich's  laboratory  marks  a  still  closer  approxi- 
mation of  the  two  schools. 

The  deeper  insight  which  we  have  recently  gained  into 
the  nature  of  the  forces  concerned  in  immunity  makes  espe- 
cially desirable  the  systematic  study  of  the  blood  and  other 
fluids  of  human  beings  in  health  and  in  disease  with  refer- 
ence to  their  content  of  specific  anti-bodies,  particularly  of 
the  bactericidal  substances.  It  can  scarcely  be  doubted  that 
knowledge  of  this  kind  will  be  in  various  ways  of  practical 
value  to  the  physician  and  surgeon.  The  simplest  procedure 
and  the  one  hitherto  generally  adopted  is  the  estimation  of 
the  bactericidal  power  of  the  blood-serum  in  toto.  For  this 
purpose  Professor  Wright ''  has  devised  an  ingenious  method, 
which  in  his  hands  has  furnished  extremely  interesting  in- 
formation concerning  variations  in  the  bactericidal  power  of 
the  blood  as  regards  the  typhoid  bacillus  in  health,  under 
the  influence  of  fatigue,  in  the  course  of  typhoid  fever  and 
after  anti-typhoid  inoculations.  The  older  methods,  how- 
ever, while  not  without  value,  do  not  inform  us  of  the  total 
content  of  the  blood  in  immunizing  substances,  and  have 
led  to  very  discordant  results,  particularly  as  to  the  influence 
of  infection  upon  the  bactericidal  power.  Thus  Conradi " 
finds,  in  opposition  to  most  previous  experimenters  as  well 
as  to  the  later  results  of  Wilde,  that  infection  with  the 
anthrax  bacillus  does  not  at  any  stage  influence  materially 
the  bactericidal  properties  of  the  blood. 

A  useful  and  readily  applicable  method  for  the  determi- 
nation separately  of  the  intermediary  bodies  and  of  the 
complements  of  human  serum  is  iirgently  needed.  When 
one  takes  into  consideration  the  plurality  of  complements 
and  of  intermediary  bodies,  the  fallacies  of  interpretation 
which  may  arise  from  failure  to  take  account  of  anti-com- 
plements, of  anti-immune  bodies,  of  eomplementoids,  of  am- 
boceptoids,  of  deviation  (Ablenkung)  of  complements,  and 


"A.  E.  Wright:  Lancet,  1898,  I,  p.  95;  1900,  II,  p.  1556;  1901,  I, 
pp.  609  and  1532;  and  1901,  It,  p.  715. 

•"Conradi;  Zeitschrift  fiir  Hygiene,  1900,  X.VXIV,  p.  185;  1901, 
XXXVIII,  p.  411. 


other  principles  in  this  complicated  subject  it  is  clear  that 
the  problem  is  not  an  easy  one. 

Notwithstanding  these  difficulties  work  has  already  begun 
along  these  new  lines  and  has  led  to  interesting  results.  We 
know  that  the  content  of  the  blood  in  specific  anti-bodies, 
and  especially  in  complements,  varies  in  significant  ways 
under  diverse  conditions,  as  in  infancy  and  in  adult  life,  in 
health,  in  different  states  of  nutrition,  under  the  influence 
of  fatigue,  of  inanition,  of  pain,  of  interference  with  respira- 
tion, of  alcohol,  and  in  disease.  The  infant  comes  into  the 
world  with  protective  anti-bodies  in  its  blood  smaller  in 
amount  and  less  energetic  than  those  possessed  by  the 
healthy  adult.  It  is  an  important  function  of  the  mother 
to  transfer  to  the  suckling  through  her  milk  immunizing 
bodies,  and  the  infant's  stomach  has  the  capacity,  which 
is  afterward  lost,  of  absorbing  these  substances  in  an  active 
state.  The  relative  richness  of  the  suckling's  blood  in  pro- 
tective anti-bodies,  as  contrasted  with  the  artificially  fed  in- 
fant, explains  the  greater  freedom  of  the  former  from  in- 
fectious diseases. 

The  important  question  of  the  influence  of  pre-existent 
disease  in  predisposing  to  infection  has  been  brought  nearer 
to  a  solution  by  recent  studies  of  immunity.  Schiitze  and 
Scheller"  have  demonstrated  that  while  the  normal  rabbit 
promptly  regenerates  the  complements  used  up  in  conse- 
quence of  the  injection  of  hemolytic  serum,  a  rabbit  in- 
fected with  the  hog-cholera  bacillu*  has  lost  this  capacity. 
My  former  pupil.  Dr.  Longcope,  has  kindly  placed  at  my 
disposal  the  unpublished  results  of  an  investigation  which 
he  is  making  imder  Professor  Plexner's  direction  at  the 
Pennsylvania  Hospital  of  the  intermediary  bodies  and  the 
complements  in  human  blood  in  different  diseases.  Colon 
and  typhoid  bacilli  are  used  as  the  tests,  as,  unless  one  ac- 
cepts Bordet's  doctrine  of  the  unity  of  complements,  it  is 
more  important  for  the  study  of  problems  of  infection  to 
determine  bacteriolytic  rather  than  hsemolytic  anti-bodies. 
One  of  the  earliest  results  of  the  systematic  bacteriological 
examinations  which  we  make  at  all  autopsies  at  the  Johns 
Hopkins  Hospital  was  the  recognition  of  the  great  frequency 
of  terminal  infections,  formerly  often  undetected  by  the 
clinician,  in  chronic  diseases,  particularly  of  the  heart,  the 
blood-vessels,  and  the  kidneys.""  Dr.  Longcope  finds,  al- 
though not  regularly,  still  in  many  cases  of  these  diseases  a 
marked  reduction  in  the  quantity  of  complements,  which 
may  amount  to  a  total  loss  of  the  colon  complements.  The 
analysis  of  the  cases  brings  out  unmistakably  a  definite  rela- 
tion between  this  loss  of  complement  and  the  predisposition 
to  infections. 

The  study  of  a  series  of  acute  infections,  chiefly  of  a 
surgical  nature,  shows  that  in  the  course  of  the  infection 
complements  are  being  constantly  used  up  and  regenerated. 


"Scliutze  and  Scheller:  Zeitsclir.  f.  Hygiene,  1901,  XXXVI,  pp.'STO 
and  4.59. 

25Flexner.  A  statistical  and  experimental  study  of  terminal  infec 
tions.     Journal  of  Experimental  Medicine,  1896,  Vol.  I,  p.  559. 
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and  that  at  any  given  time  there  may  be  an  excess  or  a 
reduction  of  the  bactericidal  power  of  the  blood.  Thus  far 
it  has  been  found  impossible  in  these  acute  infections  to 
attach  any  prognostic  significance  to  the  amount  of  comple- 
ment or  of  bactericidal  power.  Hyperleucocytosis  was  often, 
although  not  invariably,  associated  with  high  content  of  com- 
plements for  the  bacteria  tested. 

Although  we  have  traversed,  gentlemen,  in  this  lecture  a 
path  which  I  fear  has  seemed  to  you  a  long  and  winding 
one,  I  am  conscious  that  I  have  been  able  to  point  out  the 
features  of  the  prospect  only  imperfectly  and  incompletely. 
The  extent  and  the  richness  in  details  have  been  embarrass- 
ing. I  trust,  however,  that  I  have  been  able  to  indicate  in 
some  measure  the  great  interest  and  importance  to  biology, 
to  physiology,  to  pathology,  to  every  department  of  medical 
science  and  art  of  investigations  which  have  led  to  a  deeper 
insight  into  certain  manifestations  of  cellular  life.  What 
has  been  conquered  by  these  investigations  is  simply  a  bit 
of  new  territory  pertaining  to  the  intimate  life  of  the  cells, 
and  we  find  here,  as  whenever  we  are  able  to  penetrate  deeper 
into  this  life,  that  there  comes  a  flood  of  new  light  into 


every  department  of  biology.  The  researches  on  immunity, 
which  to  some  of  short  vision  once  seemed  to  threaten  the 
foundations  of  cellular  pathology,  have  served  only  to 
strengthen  them.  These  researches,  which  have  already  led 
to  the  saving  of  thousands  of  human  lives  and  will  lead  to 
the  saving  of  untold  thousands  more,  have  been  carried  on 
by  the  experimental  method  and  can  be  conducted  in  no 
other  way.  This  method  is  as  essential  for  the  advance- 
ment of  medical  science  as  for  that  of  any  of  the  natural  or 
physical  sciences.  To  restrict  unnecessarily  and  unjusti- 
fiably its  use  is  nothing  short  of  a  crime  against  humanity. 
It  is  an  evidence  of  the  robust  vitality  of  English  physiology 
and  medicine  that  in  spite  of  imwarrantable  obstacles  thrown 
in  their  path  their  contributions  to  science  in  recent  years 
have  been  so  numerous  and  so  important.  The  influence  of 
English  thought  and  action  is  great  with  us  in  America.  See 
to  it,  my  colleagues  and  men  of  science  in  these  British  Isles, 
that  3'ou  retain  for  yoiirselves  and  hand  down  to  your  suc- 
cessors, at  least  without  further  impairment,  the  means  of 
promoting  medical  knowledge  and  thus  of  benefiting  man- 
kind. 


THE  IMPORTANCE  OF  A  MORE  RADICAL  OPERATION  IN  CARCINOMA  CERVICIS  UTERI  AS 
SUGGESTED  BY  PATHOLOGICAL  FINDINGS  IN  THE  PARAMETRIUM. 

By  John  A.  Sampson,  M.  D., 
Ass-istant  Resident  (hjncrohgist,  The  Johns  Hopkitis  Hospital. 


No  wonder  that  the  laity  and  even  some  physicians  con- 
sider cancer  of  the  cervix  of  the  uterus  an  incurable  disease, 
for  three-fifths  of  the  patients  admitted  to  this  hospital  with 
cancer  of  the  cervix  come  too  late  for  anything  but  palliative 
treatment.  Of  1-13  patients  in  which  hysterectomy  has  been 
done,  21  cases  have  died  as  a  result  of  the  operation,  giving 
a  primary  mortality  of  14.6  per  cent.  Three  years  or  more 
have  elapsed  since  the  operation  in  69  cases  which  we  have 
been  able  to  follow,  and  at  the  end  of  that  time  20  were 
living,  but  6  of  these  later  had  recurrences,  thus  giving  a 
percentage  of  recurrences  after  three  years  and  more,  of 
79.7  per  cent.  When  we  consider  those  cases  in  which  five 
years  or  longer  have  elapsed  since  operation  we  find  that 
there  have  been  49  whom  we  have  been  able  to  follow,  and 
of  this  number  the  growth  returned  in  43,  or  87.7  per  cent. 
We  realize,  however,  that  five  years  is  not  long  enough, 
for  2  of  our  patients  have  died  at  the  end  of  6  and  7  years 
from  general  carcinosis  without  a  return  in  the  vaginal  vault, 
and  a  third  is  living,  with  a  small  growth  in  the  vaginal 
scar,  five  and  a  half  years  after  operation,  there  having  been 
symptoms  referable  to  it  for  only  two  months. 

The  comparison  of  statistics  is  very  unsatisfactory,  for 
many  will  operate  on  favorable  cases  only  and  will  in- 
clude  in   their   statistics   those    cases   alone   in   which    thev 


think  that  the  entire  gro^vth  has  been  removed;  while  others 
(as  has  occurred  in  many  instances  in  our  operating  room), 
have  realized  before  the  operation  that  the  growth  was  prob- 
ably ineradicable  and  at  the  close  of  the  operation  have  felt 
sure  that  the  entire  growth  had  not  been  removed.  Gener- 
ally the  unfavorable  prognosis  has  been  speedily  confirmed; 
on  the  other  hand,  we  have  had  the  satisfaction  of  seeing  a 
few  cases  which  are  apparently  well  two  and  three  years 
after  operation,  but  which  were  considered  unfavorable  even 
at  the  close  of  the  operation.  Wertheim  has  emphasized 
that  the  induration  of  the  broad  ligament  may  be  inflam- 
matory and  not  cancerous  in  origin,  and  as  we  know,  enlarged 
lymph  glands  do  not  necessarily  indicate  carcinoma.  It  is 
consequently  impossible  to  make  a  positive  prognosis  before 
an  operation  or  even  at  the  close  of  one.  We  have  every 
reason  to  expect,  and  even  promise,  a  much  higher  percent- 
age of  cures  in  the  future,  for  great  advances  have  been 
made  in  recent  years  in  two  directions : 

First,  not  only  the  medical  profession,  but  also  the  laity, 
realize  the  importance  of  making  an  early  diagnosis. 

Second,  the  operation  is  more  radical,  not  only  in  advanced 
cases  but  also  in  favorable  ones. 

The  importance  of  removing  the  lymph  glands  along  the 
pelvic  vessels  has  been  emphasized  by  many  operators  and 
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credit  is  due  especially  to  Wertheim/"  who  has  reported 
3  series  of  cases  operated  upon  by  his  method.  In  30  of 
the  90  cases  reported  by  him,  there  was  evidence  of  glandular 
metastases,  as  determined  by  serial  sections  of  the  glands. 
He  advocates  not  only  dissecting  out  the  glands  but  also  a 
wide  excision  of  the  parametrium  and  vagina.  While  he 
thinks  it  is  better  always  to  remove  the  glands,  he  has  found 
carcinoma  only  in  the  enlarged  glands,  consequently  he  has 
removed  them  in  only  22  of  the  30  cases  last  reported  by 
him,  and  in  11  of  these  eases  carcinoma  was  found.  He  has 
shown  that  there  is  no  relation  between  the  size  of  the 
primary  growth  and  the  presence  or  extent  of  glandular 
involvement;  i.  e.,  the  local  growth  may  be  very  smaU  and 
yet  there  may  be  extensive  glandular  involvement.  On  the 
other  hand,  the  primary  growth  may  be  large  and  there 
may  be  very  few  or  no  metastases  to  the  lymphatic  glands. 

Doederlein  *  reports  26  cases  operated  upon  by  Wertheim's 
method.  In  18  the  glands  were  removed  and  in  7  of  these 
carcinoma  was  found.  In  1895  Eies,°  Rumpf  °  and  Clark  ' 
advocated  that  the  Ij'mph  glands  should  be  removed  in 
Iwsterectomy  for  cancer  of  the  uterus.  Their  operations 
are  apparently  similar.  Ries,'  in  a  paper  read  before  the 
Illinois  State  Medical  Society,  May,  1901,  emphasizes  the 
importance  of  this  procedure  and  calls  attention  to  the 
necessity  of  serial  sections  in  order  to  prove  the  existence 
of  carcinoma  in  the  glands,  and  that  one  cannot  tell  by 
palpation  whether  or  not  the  gland  contains  carcinoma, 
for  a  large,  firm  gland  may  be  normal  and  a  small,  soft 
one  may  contain  metastases.  Clark,*  in  an  article  wliich 
appeared,  May,  1901,  states,  "  As  a  result  of  my  own 
study  of  glands  which  have  been  removed  at  the  time  of 
radical  operation  for  cancer,  I  have  gradually  reached  the 
conclusion  that  glandular  metastases  are  much  less  frequent 
than  I  supposed  when  I  originally  described  my  own  opera- 
tion in  1895.  Recently  I  have  become  more  and  more  con- 
servative as  to  my  statements  on  this  point,  for  the  result 
of  Cullen's  very  careful  investigation  of  all  cancer  cases 
operated  on  in  the  Johns  Hopkins  Hospital  proved  that 
metastases  are  comparatively  infrequent."  He  then  con- 
siders the  work  of  Wertheim,  who  emphasizes  the  importance 
of  serial  sections,  and  adds  that  "  if  this  be  true  we  may 
be  wrong  in  assuming  that  metastases  are  not  frequent." 
In  speaking  of  the  operation,  he  says,  "  Notwithstanding  my 
conviction  as  to  the  necessity  for  the  removal  of  the  glands, 
I  believe  that  the  condition  of  the  patient  must  be  considered 
carefull}-  before  proceeding  to  this  step.  My  rule  is,  there- 
fore, to  complete  first  the  chief  part  of  the  operation,  the 
removal  of  the  uterus,  and  if  then  the  patient's  general  con- 
dition justifies  it,  the  Uiac  glands  may  be  dissected  out. 
Even  then,  I  consider  the  removal  of  the  glands  of  prog- 
nostic rather  than  curative  value,  for  if  they  are  involved 
as  shown  by  microscopic  examination,  I  do  not  believe  the 
patient  wUl  escape  a  recurrence  of  the  cancer."  Wertheim, 
in  the  report  of  his  last  series  of  30  cases,  refers  to  patients 
who  were  operated  upon  2,  2^  and  3  years  ago,  where  can- 
cerous glands  were  removed,  and  as  yet  there  is  no  evidence 


of  a  recurrence.  The  results  of  the  work  in  this  hospital 
in  regard  to  the  involvement  of  the  lymph  glands  is  of  little 
value  when  negative,  for  they  have  not  been  systematically 
removed  and  serial  sections  have  been  made  in  only  a  few 
instances. 

Associated  with  these  113  cases  of  hysterectomy  for  cancer 
of  the  cervix  in  this  hospital  there  have  been  17  instances 
of  unintentional  injurj-  to  the  ureter.  The  more  radical 
the  operation  and  the  greater  the  endeavor  to  get  well  out- 
side of  the  growth,  the  more  liability  there  is  to  be  an  injury 
to  the  ureter.  These  injuries  have  been  of  various  kinds, 
as  clamping,  ligating,  and  incising  the  ureter.  Some  were 
recognized  diiring  the  operation  and  the  ureter  was  released 
or  repaired;  in  others,  the  injury  was  not  discovered  until 
afterwards.  In  7  instances,  post-operative  uretero-vaginal 
fistula  occurred  from  injuring  the  blood  supply  of  the  ureter. 
The  main  blood  vessels  of  the  ttreter  are  in  its  outer  loose 
fibrous  coat.  "\ATien  the  ureter  is  adherent  to  the  growth,  dis- 
secting it  free  will  injure  these  vessels,  as  will  also  clamping 
it;  and  the  injury  may  be  sufficient  to  give  rise  to  a  slough 
and  a  resulting  urinary  sinus.  From  our  experience  it  would 
seem  that  when  there  is  lateral  extension  of  the  disease 
suflflcient  to  cause  the  ureter  or  ureters  to  become  adherent, 
it  is  better  to  remove  all  the  tissue  between  the  growth  and 
the  pelvic  wall,  thus  including  the  vesical  portion  of  tlie 
ureter  and  implant  the  end  of  the  ureter  in  the  bladder. 
The  points  in  favor  of  this  procedure  are  that — 

1.  The  growth  is  less  likely  to  return. 

2.  Fretero-vaginal  fistulse  are  probably  less  likely  to  occur. 

3.  The  time  spent  in  doing  it  is  probably  no  greater  than 
would  be  required  to  dissect  the  ureter  free. 

In  July  of  this  j'ear  I  had  an  opportunity  to  operate  on  a 
case  of  cancer  of  the  cervix  in  which  clinically  there  was 
some  induration  of  the  right  broad  ligament.  I  therefore 
planned  to  sacrifice  the  right  ureter  and  implant  it  in  the 
bladder.  Previous  to  the  operation  I  reviewed  the  opera- 
tions of  Clark,  Wertheim  and  others,  and  at  the  same 
time  worked  out  a  form  of  uretero-vesical  implantation, 
which  I  tried  with  success  in  dogs.  From  the  above  con- 
siderations and  a  study  of  the  anatomy  of  the  pelvis  I 
developed  the  various  steps  of  an  operation  which  I  first, 
tried  upon  the  cadaver.  Since  then  three  carcinomatous 
uteri  have  been  removed  by  this  operation — the  first  by 
myself  and  the  remaining  two  by  Dr.  Schenck,  Resident. 
Gynecologist.  Another  was  attempted  but  abandoned  on 
account  of  the  very  wide  extension  of  the  disease  and  the 
difficulty  in  obtaining  a  satisfactory  exposure,  due  to  the 
depth  of  the  pelvis  and  very  thick  abdominal  walls:  t)ie 
uterus  and  only  a  portion  of  the  growth  were  removed.  The 
operation  which  I  am  about  to  describe  is  in  general  the 
one  we  used,  modified  by  the  experience  gained  from  these 
cases.  In  the  first  case  the  lower  end  of  the  right  ureter- 
was  excised  and  in  the  second  the  left,  which  was  double,  and 
in  the  third  both  ureters. 
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Operation. 

1.  A  preliminary  catheterization  of  the  ureters,  with  silk 
bougies,  before  the  patient  takes  the  anesthetic.  I  failed  in 
my  case  on  account  of  the  vesical  irritability,  but  Dr. 
Sehenck  succeeded  in  his  two  cases  and  found  them  of  great 
assistance. 

2.  After  the  patient  is  anesthetized  she  is  placed  in  the 
perineal  position  and  a  long  proctoscope  is  inserted  through 
the  rectum  high  up  into  the  large  intestine  in  order  to  get 
rid  of  any  gas  or  fecal  matter  which  may  be  present. 

o.  A  row  of  interlocking  catgut  sutures  is  now  placed 
around  the  vagina,  3  cm.  below  the  growth.  These  sutures 
are  passed  with  a  large  curved  needle,  include  large  masses 
of  tissue,  and  extend  laterally  as  far  as  the  needle  will 
permit,  while  a  finger  in  the  rectum  prevents  their  being 
passed  too  deep  posteriorly.  After  all  these  sutures  have 
been  passed  they  are  tied.  This  procedure  is  for  the  pur- 
pose of  occluding  the  large  vaginal  and  paravaginal  veins 
which  give  rise  to  the  venous  hemorrhage  so  troublesome 
and  at  times  dangerous,  when  a  wide  lateral  dissection  of 
the  growth  is  attempted  from  above.  Dr.  Miller,  at  one 
time  resident  gynecologist,  introduced  a  very  useful  step  in 
a'bdominal  hysterectomy  for  cancer  of  the  uterus.  He  placed 
sutures  in  the  vaginal  wall  below  the  growth  and  with  a 
Pacquelin  cautery  burned  through  the  vaginal  wall  between 
the  sutures  and  the  growth.  This  was  done  preliminary  to 
the  abdominal  operation  and  the  groove  caused  by  the  cautery 
indicated  how  much  of  the  vagina  was  to  be  removed,  and 
the  sutures  were  for  the  purpose  of  preventing  bleeding  from 
the  vaginal  wall.  These  sutures  were  passed  with  a  small 
needle  and  proljably  only  occluded  veins  in  the  vaginnl 
wall.  Profiting  by  his  work,  I  go  a  step  further,  using  a> 
large  a  needle  as  the  vagina  will  permit  and  passing  the 
sutures  as  stated,  but  do  not  burn  through  the  vagina,  for  the 
tying  of  these  large  masses  of  tissue  constricts  the  vaginal 
canal  so  that  the  burning  is  not  possible.  The  sutures  should 
not  be  placed  ton  near  the  cervix  in  the  antero-lateral  por- 
tion of  the  vagina,  for  there  is  danger  of  ligating  the  ureters, 
should  the  operator  not  wish  to  sacrifice  them  later. 

4.  A  retention  catheter  is  now  placed  in  the  bladder,  so 
that  the  bladder  may  be  filled  with  sterile  fluid  to  help 
detect  a  hole  in  the  bladder  and  also  to  aid  in  the  uretero- 
vesical implantation. 

.5.  The  patient  is  now  placed  in  the  Trendelenberg  posi- 
tion and  the  abdomen  is  opened  from  sj-mphysis  to  umbil- 
icus. A  self-retaining  retractor  is  used.  After  packing 
back  the  intestines  with  gauze,  the  ovary  of  the  side  on  which 
the  ureter  is  to  be  resected  is  grasped  by  a  pair  of  forceps 
and  pulled  do^^aiwards  and  outwards,  thus  making  taut  the 
ovarian  vessels  and  peritoneum  covering  the  iliac  vtssels. 
The  peritoneum  is  now  split  below  and  parallel  to  the  ovarian 
vessels  as  high  up  as  the  origin  of  the  internal  iliac  artery. 
The  ureter  can  be  seen  in  a  thin  patient  lying  in  the  lower 
peritoneal  flap,  and  its  blood  supply  is  not  interfered  with. 
Beginning  at  the  origin  of  the  internal  iliac  artery  we  now 


dissect  downwards  removing  the  fat  and  Ijonphatic  struc- 
tures, including  glands  from  along  the  iliac  vessels,  thus 
exposing  the  branches  and  removing  the  tissue  en  masse. 
By  using  a  blunt  dissector  and  always  dissecting  down  along 
the  vessels,  hemorrhage  may  be  avoided.  One  should  never 
dissect  upwards  for  the  following  reasons: 

(a)  For  then  the  instrument  will  enter  the  angle  between 
the  branches  of  the  iliac  vessels  and  may  tear  ofl:  one,  and 
when  a  branch  is  torn  in  this  manner  from  a  larger  one  the 
hemorrhage  comes  from  both  vessels  if  they  are  veins,  as  they 
are  very  apt  to  be,  or  possibly  from  only  the  larger  one,  if  it 
is  an  artery. 

(b)  By  dissecting  downwards  the  lymphatics  and  adipose 
tissue  can  be  removed  en  masse. 

(c)  It  is  always  much  safer  to  work  from  a  more  dangerous 
to  a  less  dangerous  area,  for  when  one  works  towards  the 
large  vessels,  a  slip  of  the  instrument  may  give  rise  to 
serious  hemorrhage. 

After  exposing  the  vessels  in  this  manner  down  to  the 
uterine  artery,  the  ovarian  vessels  and  round  ligament  are  cut. 
The  uterine  artery  is  tied  twice  at  its  origin,  taking  care 
to  incliide  in  the  ligature  the  vaginal  artery  should  it  arise 
from  the  internal  iliac,  but  not  the  superior  vesical  artery, 
and  cut  between  the  two  ties.  I  do  not  think  that  there  is 
anything  to  be  gained  by  tying  the  anterior  branch  of  the 
internal  iliac,  as  was  done  in  two  of  the  cases,  and  there  is 
the  disadvantage  that  the  blood  sup])ly  of  the  pelvis  may  be 
injured. 

G.  The  other  side  is  treated  in  a  similar  manner,  if  both 
ureters  are  to  be  removed,  as  was  done  in  one  instance;  if 
not,  the  exposure  of  the  vessels  is  the  same  and  the  removal 
of  the  Ij'mphatics  may  be  the  same  and  the  uterine  vessels 
are  tied  and  cut  at  their  origin,  and  then  lifted  up  and  dis- 
sected away  from  the  ureter,  taking  care  not  to  injure  its 
(Uiter  vascular  coat. 

7.  The  uterus  is  now  pulled  upwards  towards  the  umbili- 
cus and  the  bladder  is  dissected  free  from  the  cervix  and  not 
the  cervix  from  the  bladder,  for  in  the  former,  while  there 
is  greater  danger  of  injuring  the  bladder,  there  is  less  danger 
of  cutting  into  the  diseased  cervix.  The  dissection  is  car- 
ried on  down  to  the  ureters  and,  it  thought  best,  one  or  hnlli 
are  cut  ofl'  close  to  the  liladdcr. 

8.  If  the  lower  end  of  the  ureter  is  to  be  sacrificed,  it 
shoiild  be  amputated  just  above  the  place  where  the  uterine 
artery  crosses  it,  and  all  the  tissue  lateral  to  the  cervix  in- 
cluding the  lower  portion  of  the  excised  ureter,  may  be  dis- 
sected from  the  pelvic  wall.  If  the  lower  end  of  the  ureter 
is  not  to  be  sacrificed,  the  ])arametrium  is  dissected  free  mesial 
to  the  ureter. 

9.  The  utero-sacral  ligaments  are  next  cut  and  the  rectum 
is  dissected  from  the  cervix  and  vagina. 

10.  The  dissection  is  now  carried  on  around  the  growth 
on  all  sides  and  down  the  vagina  to  the  preliminary  catgut 
ligatures.  The  gaping  openings  of  the  large  veins  can  be 
seen  in  these  cases,  some  thrombosed  and  others  empty,  per- 
fectly controlled  by  the  preliminary  catgut  sutures.     One 
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has  to  be  careful  not  to  go  too  far  laterally  below  the  growth, 
for  here  one  may  cut  veins  which  come  in  from  the  sides  and 
are  not  controlled  by  the  preliminary  sutures.  Wertheira's 
clamps  are  now  applied  to  the  vagina  and  the  vagina  is  cut 
below  them  and  the  tissue  removed. 

11.  The  uretero-vesical  implantation. 

The  table  is  placed  in  the  horizontal  position.  The  ureter 
is  split  laterally  for  a  distance  of  8  mm.,  so  as  to  form  a  dorsal 
and  a  ventral  flap.  A  silk  suture  with  a  needle  at  both  ends 
is  passed  through  each  flap  from  side  to  side  just  beneath  the 
ureteral  mucosa.  The  bladder  may  be  filled  with  sterile 
water  or  else  the  posterior  wall  may  be  pulled  from  the  ante- 
rior wall  by  thumb  forceps.  Choose  a  place  in  the  bladder 
with  a  good  blood  supply,  make  two  parallel  horizontal  in- 
cisions, the  width  of  the  ureter  apart  and  as  wide  as  the  same 
and  connect  these  two  by  a  transverse  incision.  This  gives  a  x 
incision,  and  on  spreading  the  flaps  apart  forms  a  square 
hole  in  the  bladder  with  two  lateral  flaps.  The  needles  are 
next  passed  through  this  hole  and  through  the  bladder  wall 
from  within  out,  those  from  the  dorsal  flap,  coming  out 
below  the  opening  about  5  mm.  from  the  edge  and  the  width 
of  the  ureter  apart,  and  those  from  the  ventral  flap  coming 
out  at  corresponding  places  above  the  opening.  The  iireter 
is  now  drawn  into  the  bladder  by  the  sutures  and  they  are 
tied.  The  lateral  bladder  flaps  are  now  sewed  to  the  side  of 
the  ureter  with  fine  silk  sutures  which  pass  through  urctornl 
and  bladder  wall  down  to  the  mucosa.  The  anastomosis  is 
complete,  except  for  the  buttressing  of  some  of  the  tissue  about 
it.  Its  advantage  is  its  simplicity.  There  is  little  chance  for 
ureteral  stricture  on  account  of  the  square  hole  in  the  blad- 
der; the  implantation  is  strong,  silk  being  used,  two  sutures 
of  which  pass  through  the  entire  bladder  wall  and  ureteral 
wall  except  the  ureteral  mucosa,  while  the  other  two  sutures 
include  the  ureteral  and  vesical  muscular  coals.  All  sutures 
are  tied  outside  of  the  bladder,  and  are  not  exposed  in  the 
cavity  of  the  bladder  so  as  to  form  the  nucleus  for  a  stone. 
Nevertheless  one  should  always  make  a  c^^stoscopic  examina- 
tion before  the  patient  is  discharged  to  make  sure  that  this 
has  not  occurred.  The  ureter  and  raw  areas  are  now  covered 
with  peritoneum,  the  pelvis  is  drained  through  the  vagina, 
and  the  abdomen  is  closed.  The  technione  of  covering  the 
raw  areas  caused  by  abdominal  hysterectomy  for  cancer  of 
the  cervix  with  special  reference  to  the  support  of  the  bladder 
has  been  very  carefully  worked  out  by  Kronig." 

Such  an  operation  at  present  takes  from  2^  to  3  hours. 
The  passing  of  the  preliminary  sutures  in  the  vagina  takes 
from  ten  to  fifteen  minutes,  while  the  abdominal  operation, 
including  the  uretero-vesical  anastomosis,  takes  from  2  to  S'' 
hours.  The  uretero-vesical  implantation  can  be  done  in  ten 
minutes. 

The  advantages  gained  by  sacrificing  both  ureters  and  re- 
moving the  lymphatics  along  the  pelvic  vessels  are  well 
shown  in  Fig.  1,  where  all  the  tissue  from  pelvic  wall  to 
pelvic  wall  including  the  lower  4.5  cm.  of  the  ureters  was 
removed  with  the  uterus  and  l^onphatics  along  the  pelvic 


vessels.  One  by  drawing  :in  imaginary  line  between  the 
ureters  and  the  cervix  can  see  the  difference  between  remov- 
ing all  this  tissue  and  simply  doing  a  "  hysterectomy  "  for 
cancer  of  the  uterus.  The  comparison  between  the  two 
operations  is  also  shown  in  Fig.  2,  which  is  a  cross  section 
of  a  case  where  the  ureter  was  sacrificed  on  one  side  only. 

These  three  operations  gave  excellent  opportunity  to  study 
the  conditions  found  in  the  parametrium  between  the  cervix 
and  the  pelvic  wall,  including  the  ureter. 

I  give  a  brief  summary  of  the  points  of  interest  in  these 
cases : 

Case  No.  I.     Gyn.  No.  9802.     Path.  No.  G019. 

Clinically  the  right  parametrium  seemed  a  little  thicker 
than  the  left.  Many  sections  were  cut  of  this  tissue;  a  few 
small  lymph  nodes,  .5  to  1  mm.  in  diameter,  were  found  along 
the  blood  vessels  out  as  far  as  the  nreter.  Small  groups  of 
carcinoma  cells  were  found  in  the  lymph  channels  one-third 
of  the  distance  from  the  cervix  to  the  ureter.  Somewhat 
similar  conditions  have  been  described  by  Cullen  "  and  others. 
There  was  nothing  in  the  section  to  account  for  the  appar- 
ent increased  density  of  the  tissue.  Had  a  vaginal  hysterec- 
tomy been  done,  cancer  would  probably  have  been  left 
behind. 

There  was  no  evidence  of  cancer  found  in  the  one  lymph 
gland  removed  from  the  iliac  vessels. 

Case  No.  II.  Gyn.  No.  9800.  Path.  No.  0074  (Figs.  2 
and  3). 

Clinically  the  left  parametrium  seemed  thicker  than  the 
right. 

Blocks  were  cut  from  the  parametrium  and  serial  sections 
were  made.  At  the  level  of  the  uterine  artery,  scattered  along 
it  and  some  of  the  other  vessels  were  found  lymph  nodes 
from  1  to  3  mm.  in  diameter.  These  may  have  accounted 
for  the  apparent  increased  density  of  the  tissue.  There  was 
not  any  evidence  of  cancer,  in  the  lymph  nodes  at  this  level. 
In  a  block  taken  at  a  lower  level  a  few  small  lymph  nodes 
were  found  along  the  veins.  The  diameter  of  the  largest 
was  1.5  mm.  and  the  largest  number  found  in  any  one  section 
was  5  (see  Fig.  3),  while  many  sections  contained  only 
1  or  3,  and  some  sections  none.  Cancer  metastases  were 
found  in  these  small  nodes,  and  Fig.  3  was  drawn  from  a 
section  in  which  cancer  was  present  in  the  node  marked  </, 
which  is  lateral  and  posterior  to  the  double  ureter.  In  other 
sections  cancer  was  found  in  a  node  at  about  the  same  posi- 
tion as  the  nodes  marked  c.  These  were  the  only  nodes 
found  in  the  parametrium  with  cancer  and  they  would  not 
have  been  found  unless  serial  sections  had  been  made,  for 
many  sections  may  be  made  of  one  small  node  1  mm.  in 
diameter,  and  only  1  or  2  of  these  sections  will  show  cancer. 
Cancer  was  not  found  in  the  lymph  spaces  as  in  No.  1.  The 
lymph  glands  along  the  pelvic  vessels  on  the  left  side  wore 
not  removed,  for  they  could  not  be  palpated.  On  the  other 
hand,  an  enlarged  gland  lateral  to  the  right  ui-eter  showed 
carcinoma,  and  yet  the  right  parametrium  felt  normal  and 
consequently  the  right  ureter  was  not  sacrificed.  Had  the 
ureter  been  sacrificed,  we  would  have  had  an  opportunity  to 
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study  this  tissue  between  the  cervix  and  pelvic  wall,  and 
possibly  we  may  have  found  these  small  lymph  nodes  with 
cancerous  metastases,  for  certainly  a  few  scattered  lymph 
nodes  1  to  1.5  mm.  in  diameter  cannot  be  felt  in  a  mass  of 
fibrous  and  adipose  tissue. 

Case  No.  III.     Gyn.  No.  9903.     Path.  No.  0103  (Fig.  1). 

Clinically  both  ureters  were  adherent  to  or  surrounded  by 
the  thickened  parametrium.  The  growth  had  e.xtended  out 
to  the  ureters  and  it  would  have  been  impossible  to  remove 
the  uterus  and  leave  the  ureters  without  injuring  them  and 
leaving  the  malignant  growth  behind,  so  it  seemed  that  the 
lower  ends  of  both  ureters  must  be  sacrificed  or  the  opera- 
tion abandoned.  Therefore  the  lower  ends  of  both  ureters 
were  removed  with  the  uterus  by  Dr.  Schenck. 

In  vaginal  and  likewise  abdominal  hysterectomies  the  sepa- 
ration of  the  uterus  from  the  surrounding  tissue  takes  place 
mesial  to  the  ureter  in  tissue  composed  of  fibrous  and  adi- 
pose tissue,  blood  vessels  and  lymphatics.  We  may  very  well 
speak  of  it  as  the  axilla  of  the  cervix.  The  cervix  is  hard 
and  firm,  this  tissue  is  loose  and  easily  torn,  therefore  the 
line  of  separation  will  naturally  take  place  at  the  junction 
of  the  hard  tissue  and  the  loose,  very  near  the  cervix. 
Should  there  be  any  lateral  extension  of  the  disease  into  the 
lymphatics  it  will  probably  be  left  behind. 

If  it  is  an  abdominal  operation  and  the  operator  removes 
the  enlarged  lymph  glands,  the  procedure  seems  to  me  to  be 
analogous  to  that  of  a  surgeon  who  excises  a  cancer  of  the 
breast,  dissects  out  some  enlarged  lymph  glands  in  the  neck 
and  leaves  imtouched  the  lymphatics  in  the  axilla.  Wertheim 
emphasizes  the  importance  of  a  wide  excision  of  the  paramet- 
rium and  vagina  and  a  dissection  of  the  pelvic  l}iupli  glands. 
He  exposes  the  ureter  and  ties  the  uterine  vessels  just  over  it. 
The  uterus  is  then  removed  with  a  wide  excision  of  the  para- 
metrium and  vagina.  The  lymphatics  are  now  dissected 
from  the  pelvic  vessels  if  the  glands  are  enlarged ;  otherwise 
they  are  not  removed.  Can  he  by  such  an  operation  remove 
all  the  tissue  from  the  cervix  to  the  pelvic  wall  without  inter- 
fering with  the  blood  supply  of  the  ureter  or  leaving  cancer 
in  the  pelvis?  Would  such  an  operation  remove  a  lymph 
nodule  posterior  and  lateral  to  the  ureter,  as  d  in  Fig.  3  ? 

In  regard  to  vaginal  hysterectomy,  it  is  impossible  to 
remove  lymphatic  glands  and  we  realize  that  they  are  in- 
volved in  at  least  one-third  of  the  operable  cases,  as  shown 
by  Wertheim.  But  then,  he  who  advocates  vaginal  hyster- 
ectomy may  say  that  when  the  lymphatics  are  involved  the 
case  is  hopeless.     This  must  be  proven. 

Conclusions. 

1.  Carcinoma  of  the  cervix  may  metastasize  to  small  lymph 
nodes  along  the  blood  vessels,  and  these  nodes  may  have  a 
diameter  of  not  over  1  to  1.5  mm. 

2.  As  the  nodes  are  very  small  it  may  be  impossible  to  feel 
them  either  in  the  parametrium  or  along  the  pelvic  vessels. 

3.  These  metastases  may  be  so  minute  and  scattered  that 


they  can  be  discovered  only  accidentally  or  by  cutting  serial 
sections. 

4.  In  every  case  of  hysterectomy  for  carcinoma  of  the 
cervix  the  lymphatics  along  the  pelvic  vessels,  and  also  the 
parametrium,  should  be  removed  en  masse  with  the  uterus, 
because  an  enlarged  gland  is  not  necessarily  an  invaded  gland 
and  cancer  may  be  present  in  very  small  lymph  nodes  which 
can  not  be  palpated;  therefore  clinically  it  is  impossible 
always  to  diagnose  cancerous  lymphatics. 

5.  Should  the  ureter  be  adherent  to  the  parametrium,  the 
lower  portion  of  it  should  be  sacrificed  and  all  the  tissue  from 
cervix  to  pelvic  wall  removed,  for  if  the  ureter  is  dissected 
free,  two  things  are  very  apt  to  occur:  (1)  The  disease  will 
probably  return.  (2)  An  uretero-vaginal  fistula  will  probably 
occur  from  injury  to  the  blood  supply  of  the  ureter. 

6.  To  the  above  should  be  added  a  last  suggestion  that  in 
every  case  of  hysterectomy  for  cancer  of  the  cervix  the 
lymphatics  should  be  removed  from  the  pelvic  vessels  from 
above  downwards,  together  with  the  uterus  and  all  the  tissues 
lateral  to  the  cervix  from  pelvic  wall  to  pelvic  wall  undis- 
turbed, including  the  lower  4  cm.  of  the  ureters;  and  the 
ureters  should  be  implanted  in  the  bladder. 

Wertheim  has  shown  that  the  local  disease  may  be  very 
small,  and  yet  the  glands  may  be  involved,  and  if  the  glands 
are  involved  probably  the  tissue  between  them  and  the  cervix 
is  also  involved  and  the  involvement  may  be  in  such  small 
areas  that  it  cannot  be  diagnosed  clinically.  So  one  would 
think  that  probably  the  mosi  radical  operation  was  indicated 
in  the  most  favorable  cases  as  much  if  not  more  than  in  the 
cases  with  extensive  involvement,  for  in  the  former  there  is 
the  greater  chance  of  removing  the  entire  growth. 

These  questions  naturally  arise:  Is  such  an  operation 
justifiable?  What  will  the  primary  mortality  be?  What 
will  be  the  percentage  of  cures  ?  Is  it  necessary  to  sacrifice 
the  lower  end  of  the  ureter,  and  why  can  it  not  be  dissected 
free  and  the  tissue  all  about  it  removed  ? 

These  answers  all  require  time  and  work,  and  so  far  neither 
sufficient  time  has  elapsed  nor  enough  work  has  been  done 
to  confirm  or  condemn  such  a  procedure.  As  stated,  the 
operation  with  removal  of  one  ureter  has  been  done  twice, 
with  one  death.  In  that  instance  the  posterior  iliac  veins  and 
rectum  were  accidentally  injured  and  the  patient  died  from 
shock  with  post-operative  anuria.  The  complete  operation 
with  removal  of  the  lower  ends  of  both  ureters  has  been  done 
once,  and  that  by  Dr.  Schenck,  the  ureters  being  adherent  to 
the  growth.  In  another  case  the  operation  was  attempted, 
but  abandoned  on  account  of  the  wide  extension  of  the  dis- 
ease and  large  size  of  the  patient,  making  the  exposure  very 
difficult.  What  will  be  the  ultimate  fates  of  the  two  pa- 
tients who  are  living  remains  to  be  seen. 

In  any  operation  there  is  the  possibility  of  perfecting  the 
various  steps  so  that  they  may  not  only  be  done  more  quickly 
but  also  with  less  shock  to  the  patient.  A  very  good  exam- 
ple of  this  is  shown  in  the  90  cases  reported  by  Wertheim. 
The  duration  of  the  operation  in  several  cases  in  the  first 
series  reported  by  him  was  from  2  to  3  hours,  the  same 
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length  of  time  that  we  have  consumed  in  this  operation, 
while  in  his  last  30  cases  the  duration  of  the  operation,  in- 
cluding the  closure  of  the  abdomen,  varied  from  1  to  1^ 
hours,  just  one-half  the  time  of  the  cases  above  referred  to. 
In  his  first  30  cases  there  was  a  primary  mortality  of  IS 
cases;  in  the  second  30,  of  5;  and  in  the  last  30,  only  3. 
And  I  am  sure  all  physicians  interested  in  cancer  of  the 
uterus  are  looking  forward  to  find  out  what  per  cent  of  the 
eases  surviving  the  operation  are  free  from  recurrence  at 
the  end  of  three  and  five  years,  and  whether  the  recurrence 
is  local  or  glandular,  and  especially  what  per  cent  of  those 
in  whom  cancerous  glands  were  removed  are  well  at  the  end 
of  these  periods.  For,  as  stated,  Wertheim  removes  the 
uterus  with  as  wide  an  excision  of  the  parametrium  as  is  pos- 
sible without  injuring  the  blood  supply  of  the  lower  end  of 
the  ureter,  as  has  been  worked  out  by  Feitel."  The 
lymphatics  are  then  removed  from  about  the  pelvic  vessels. 
One  would  think  that  if  the  lymphatics  about  the  pelvic 
vessels  are  cancerous,  probably  the  tissue  between  them  and 
the  growth  would  also  contain  cancer,  hence  we  could  expect 
a  return  in  these  cases  in  the  tissue  about  the  ureter  and 
lateral  to  it  near  the  pelvic  wall,  which  would  have  been 
removed  had  the  lower  end  of  the  ureter  been  sacrificed  as 
has  been  described. 

The  operation  which  I  have  described  is  more  difficult  than 
the  one  described  by  Wertheim,  so  we  must  expect  that  it 
will  take  longer,  and  we  can  hardly  hope  ever  to  be  able  to 
do  it  in  1  and  li  hours,  as  Wertheim  is  able  to  do.  Like- 
wise, the  operation  will  undoubtedly  be  attended  with  a 
higher  primary  mortality  on  account  of  the  greater  length 
of  time  consumed  in  doing  it,  the  greater  liability  of  post- 
operative infection  due  to  the  large  cavity  left  in  the  pelvis 
by  the  removal  of  so  much  tissue,  which  fills  in  very  slowly, 
and  also  to  complications  which  may  be  associated  with  the 
uretero-vesical  implantation.  The  hemorrhage  from  the 
vaginal  and  paravaginal  veins,  so  dangerous  ia  our  previous 
operations,  can  apparently  be  controlled  by  preliminary  vag- 
inal sutures,  and  thus  one  great  source  of  shock  avoided. 

All  the  steps  in  the  operation  are  open  to  development  and 
much  improvement.  I  am  sure  that  many  of  us  who  are 
only  too  well  acquainted  with  the  mental  and  physical  tor- 
ture, the  pain,  the  vesical  and  rectal  fistula;,  etc.,  so  generally 
associated  with  the  clinical  course  of  cancer  of  the  cervix 
not  operated  upon,  and  the  fact  that  such  a  large  per  cent 
recur  after  operation,  which  means  that  they  have  not 
escaped  the  above  mentioned  misery,  will  agree  that  any 
operation,  no  matter  how  severe,  which  gives  the  highest 
percentage  of  cures  is  the  one  to  be  developed,  not  only  in 
the  advanced  cases,  but  especially  in  the  early  ones,  for, 
as  stated,  in  the  latter  there  is  the  greater  chance  for  a  cure. 
And  such  an  operation  is  the  removal  of  the  primary  growth 
with  as  wide  an  excision  as  possible,  and  en  masse  with  it,  the 
tissue  undisturbed,  containing  the  lymphatics  draining  the 
region  of  the  growth.  We  all  know  what  such  an  operation 
has  done  for  cancer  of  the  breast  and  also  for  cancer  in  other 


portions  of  the  body,  and  cancer  of  the  cervix  of  the  uterus 
is  not  an  exception. 

In  closing,  I  wish  to  thank  Dr.  Kelly  for  permission  to 
make  this  report  and  Mr.  Max  Broedel  for  assisting  nie  in 
making  the  illustrations. 

October  6,  1902. 

Additional  Remarks. 

The  difficulty  of  obtaining  a  satisfactory  exposure  in  fleshy 
individuals,  as  well  as  the  long  time  spent  working  in  the 
peritoneal  cavity,  a  great  factor  in  the  causation  of  shock, 
suggests  the  use  of  the  retroperitoneal  route.  Through 
incisions  lateral  to  the  outer  borders  of  each  rectus  or  a 
curved  cross  abdomiual  incision,  the  peritoneum  could  be 
exposed  and  dissected  free  from  the  pelvic  wall.  Thus,  the 
greater  part  of  the  operation  could  be  done  extraperitoneally; 
namely,  the  dissection  of  the  lymphatics  from  the  pelvic 
vessels,  the  control  of  the  uterine  artery,  and  freeing  of  the 
cervix  and  parametrium  from  the  pelvic  walls  and  bladder. 
The  time  spent  working  in  the  peritoneal  cavity  would  be 
very  little,  thus  diminishing  both  the  shock  of  the  opera- 
tion and  the  chance  for  infection.  Two  methods  of  operat- 
ing by  the  extraperitoneal  route  have  already  been  described 
by  Amann  "  and  Mackenrodt." 

A  feature  of  much  interest  in  the  development  of  a  more 
radical  operation  is  the  possibility  of  saving  the  ureters  in  the 
cases  where  the  jjarametrium  is  apparently  not  involved  by 
the  carcinoma.  The  blood  supply  of  the  ureter  varies  greatly  ; 
two  of  its  main  vessels  are  derived  from  the  renal  and  ovarian 
arteries  and  all  along  its  course  it  may  receive  branches  from 
the  vessels  nearest  to  it,  as  the  aorta,  iliacs,  uterine  and 
vesical  arteries.  Monari"  has  called  attention  to  the  fact 
that  the  vessels  run  in  the  outer  perimuscular  connective 
coat,  and  emphasizes  the  importance  of  the  branches,  from 
the  renal  and  ovarian  arteries,  for  they  may  accompany  the 
ureter  almost  to  the  bladder.  He  states,  therefore,  that  the 
ureter  may  be  freed  for  nearly  its  entire  length  without  caus- 
ing a  slough.  This  statement  of  Monari  has  been  con- 
firmed clinically,  for  many  operators  have  isolated  the  ureter 
for  a  distance  of  several  centimeters  and  yet  a  slough  has  not 
taken  place.  Wertheim  had  5  cases  of  post-operative  ureteral 
fistulas  in  his  second  series  of  30  cases,  and  3  of  the  5  were 
double,  making  in  all  8  fistulas.  He  had  been  isolating  the 
ureter  for  nearly  its  entire  pelvic  length.  Feitel  studied  the 
blood  supply  of  the  pelvic  portion  of  the  ureter  and  showed 
that  the  upper  part  received  branches  from  the  aorta  and 
iliac  vessels  and  that  these  branches  entered  the  ureter  from 
the  mesial  side,  while  those  supplying  the  lower  portion  were 
derived  from  the  uterine  and  superior  vesical  arteries,  thus 
coming  in  lateral  to  the  ureter.  As  a  result  of  Feitel's  work, 
the  ureter  in  the  next  series  of  30  cases  was  exposed  differ- 
ently. The  peritoneum  over  the  upper  pelvic  portion  of  tlie 
ureter  was  split  open  lateral  to  it  and  then  the  incision  crossed 
the  ureter  and  was  continued  down  mesial  to  it,  and  thus  the 
blood  supply  was  not  interfered  with.  In  this  series  of  30 
eases  there  were  only  2  ureteral  fistulse  and  they  resulted 
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from  dissecting  free  the  iireters,  which  were  adherent  to 
the  growth,  thus  injuring  the  periniuscular  vascular  coat. 
We  can  see  that  there  is  clinical  evidence  for  believing  that 
in  some  cases  the  renal  and  ovarian  vessels  are  sufficient  to 
supply  the  ureter  for  nearly  its  entire  length.  On  the  other 
hand,  there  is  equally  strong  evidence  to  show  that  in  other 
cases  the  blood  supply  from  the  pelvic  vessels  is  apparenth' 
necessary  for  the  nourishment  of  the  lower  portion  of  the 
ureter.  If  the  lower  end  of  the  ureters  is  not  sacrificed,  we 
realize  that  the  tissue  containing  the  lymphatics  which  drain 
the  cervix  has  not  been  removed  undisturbed,  also  that  pos- 
sibly carcinomatous  tissue  has  been  left  behind;  and  then 
again  that  the  blood  siipply  of  the  ureter  may  have  been 
injured  sufficiently  to  give  rise  to  a  fistula,  due  either  to 
handling  of  the  ureter,  thus  injuring  its  periniuscular  vascu- 
lar coat,  or  injuring  directly  the  blood  vessels  supplying  that 
portion  of  the  ureter.  After  the  exposure  of  the  ureter, 
whether  its  outer  perimuscular  vascular  sheath  is  injured  or 
not,  it  should  ag^in  be  brought  in  contact  with  tissue  upon 
which  it  usually  rests  and  should  be  covered  with  peritoneum. 
A  drain  should  extend  to  a  place  near  the  ureter  but  should 
never  come  in  contact  with  it.  Monari  has  shown  that  the 
ureter  of  a  dog  may  be  dissected  from  its  outer  vascular 
sheath  for  a  distance  of  12  or  13  cm.,  and  if  the  operation  is 
done  carefully  and  it  is  placed  back  in  the  sheath  and  the 
f.bovc  directions  are  followed,  a  fistula  will  not  result ;  but 
when  a  drain  separates  a  portion  of  the  ureter  from  its  sheath 
a  fistula  occurs. 

The  importance  of  the  above  has  been  emphasized  by  otlier 
writers.  Undoubtedly  many  post-operative  fistulas  would  not 
have  resulted  had  these  precaiitions  been  taken. 

Ligation  of  Oxe  Ureter  as  an  Aid  in  the  more  Exten- 
sive Operations  for  Carcinoma  of  the  Cervix. 

Landau,"  in  a  combined  abdominal  and  vaginal  hysterec- 
tomy for  carcinoma  of  the  cervix,  found  it  necessary  to  resect 
the  lower  5  cm.  of  the  right  ureter,  which  was  surroimded 
by  carcinoma.  On  account  of  the  length  of  the  operation 
and  the  difficulties  of  an  uretero-vesical  implantation,  due  to 
the  amount  of  the  ureter  resected,  he  tied  the  renal  end  of  the 
ureter  and  dropped  it,  intending  later  to  remove  the  kidney. 
The  case  was  later  more  fully  described  by  Weinreb."  The  pa- 
tient was  seen  six  months  later,  apparently  in  the  best  of 
health,  -nnthout  any  evidence  of  a  return  of  the  growth  or  of 
the  formation  of  a  tumor  mass  in  the  kidney  region.  Landau, 
on  account  of  the  favorable  results  of  this  case  and  of  the 
cases  of  ligation  of  the  ureter  for  surgical  injuries  to  that 
organ  reported  by  Bastianelli,'*  Futh  "  and  Phaenemenow,"" 
suggests  that  this  procedure  may  enable  one  to  remove  car- 
cinomatous uteri  which  would  otherwise  be  considered  in- 
operable. 

I  have  been  able  to  find  in  the  literature  but  one  other 
instance  of  intentionally  tying  the  ureter  in  order  to  excise 
the  lower  end  of  it  in  a  hysterectomy  for  cancer  of  the  cervix, 
that  by  Bardenheuer.''  The  ]jatient  recovered  from  the 
operation,  but  died  eight  weeks  later  from  renal  infection. 


There  are  many  instances  of  unintentional  ligation  of  the 
ureter  during  hysterectomy  for  carcinoma,  especially  by  the 
vaginal  route.  We  have  been  able  to  diagnose  but  one  such 
case,  Gyn.  No.  1134,  in  this  hospital,  and  the  diagnosis  was 
made  at  autopsy,  the  patient  dying  on  the  fourth  day. 
One  cannot  say  how  much  the  injury  to  the  ureter  had  to 
do  with  the  death  of  the  patient.  Such  an  injury  is  sug- 
gested after  operation  when  pain  in  the  kidney  region  and 
along  the  course  of  the  ureter  arises  and  there  is  known  to 
be  a  possibility  of  such  an  injury.  These  symptoms  are 
made  even  more  definite  when  in  addition  renal  infection 
occurs  or  insufficiency  of  the  other  organ  exists.  A  cysto- 
scopic  examination  and  catheterization  of  the  ureters  will 
aid  in  the  diagnosis.  Stoeckel  "^  has  called  attention  to  the 
great  difficulty  in  the  diagnosis  of  such  injuries.  For  in  the 
absence  of  infection  there  are  often  apparently  no  definite 
symptoms,  or  such  as  there  are  may  be  easily  obscured  by 
the  symptoms  following  such  an  operation.  The  other  kid- 
ney, if  sound,  can  readily  adjust  itself  to  the  additional  work 
and  prevent  the  threatened  uraemia.  Stoeckel  claims  that 
the  fistula  which  may  result,  as  a  rule  makes  evident  the  diag- 
nosis of  the  injury  and  not  the  symptoms  resulting  from  the 
occlusion  of  the  ureter.  The  unintentional  ligation  of  the 
ureter  may  at  times  be  diagnosed  from  definite  renal  symp- 
toms; at  other  times  from  the  formation  of  a  fistula;  and 
then  again,  discovered  at  autopsy.  Nevertheless,  it  would 
seem  that  there  must  be  many  instances  where  the  ureter 
has  been  accidentally  tied  and  the  patient  has  recovered  and 
the  convalescence  was  considered  uneventful. 

There  are  three  contraindications  to  this  procedure  in  any 
operation: 

1.  When  an  uretero-ureteral  or  an  uretero-vesical  im[)lan- 
tation  is  possible. 

2.  When  pyuria  is  present  or  the  ligation  takes  place  in 
the  presence  of  infection. 

3.  When  renal  insufficiency  exists. 

In  two  successful  uretero-vesical  anastomoses  referred  to 
in  this  paper,  4-5  cm.  of  the  ureter  were  sacrificed  and  the 
implantation  was  easily  accomplished  under  very  little  ten- 
sion, and  yet  the  bladder  was  not  dissected  free,  as  has  been 
done  by  Kelly,"  or  the  kidney  pulled  down,  as  suggested  by 
Bovee."'  Kelly  claims  that  by  freeing  the  bladder  and  draw- 
ing it  back  toward  the  posterior  part  of  the  pelvis  to  meet 
the  shortened  ureter,  a  distance  of  from  3  to  5  cm.  can  be 
gained.  So  it  would  seem  to  me  that  it  would  be  possible 
to  implant  the  ureter  into  the  bladder  in  nearly  every  case 
in  which  it  was  possible  to  remove  the  growth. 

One  must  realize  that  the  ligation  of  the  ureter  in  hysterec- 
tomy for  cancer  is  not  done  under  strictly  aseptic  conditions. 
Therefore,  there  is  the  additional  risk  of  renal  infection  or 
the  formation  of  a  ureteral  fistula,  or  both.  In  cases  where 
the  ureter  has  been  involved  by  the  growth  there  must  be 
considered  the  possibility  of  the  infection  of  the  tissue  about 
the  ureter,  the  ureter  itself,  or  even  the  pelvis  of  the  kidney, 
from  organisms  present  in  the  necrotic  cancerous  tissue. 
Also,  abdominal  hysterectomy  for  cancer  of  the  cervix  is 
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accomplished  under  more  or  less  danger  of  infection  of  the 
pelvis,  although  the  use  of  the  Wertheim  clamps  has  greatly 
lessened  this.  The  sufficiency  of  the  other  kidney  must  be 
considered  in  all  operations  where  one  kidney  is  sacrificed, 
wliethcr  it  is  done  by  nephrectomy  or  atrophy  caused  by  the 
application  of  a  ligature  to  the  ureter. 

The  question  arises  when  the  ureter  is  injured  iu  this  or 
any  other  operation  where  an  uretero-ureteral  or  uretero- 
vesical implantation  is  impossible,  what  should  be  done.  If 
pyuria  is  present,  the  suturing  of  a  ureter  into  a  skin  in- 
cision is  probably  the  safest  procedure.  A  nephrectomy  may 
be  done  later  if  necessary.  The  anastomosis  of  one  ureter 
into  the  other  at  present  seems  too  difficult,  and  the  results 
are  too  uncertain.  The  implantation  of  the  ureter  into  the 
intestines  is  accompanied  with  too  great  a  risk  of  renal 
infection.  The  substitution  of  a  piece  of  the  intestines  to 
meet  the  deficiency,  as  suggested  by  Barbat,^'  is  accompanied 
with  less  danger  of  renal  infection.  The  implantation  of 
the  ureter  in  the  skin  incision  as  near  the  bladder  as  possible, 
with  the  view  of  later  dissecting  the  bladder  free  to  meet  it, 
or  the  formation  of  a  channel  from  a  flap  of  the  bladder  wall 
to  meet  the  deficiency,  as  described  by  Van  Hook^"  and 
Boari,"  offers  valuable,  suggestions.  The  ligation  of  the 
ureter  is  apparently  justifiable  when  necessary,  but  the  lig- 
ated  end  mvst  be  placed  beneath  the  skin  so  that  any  post- 
operative complications  may  be  controlled.  Should  renal 
insufficiency  manifest  itself,  then  the  ligature  may  be  fi-eed 
and  the  function  of  that  kidney  probably  restored.  In  this 
respect  the  ligation  of  the  ureter  is  preferable  to  nephrec- 
tomy. Should  pyonephrosis  occur  one  would  have  a  means 
of  relieving  the  condition.  Of  great  importance  should  a 
leakage  take  place,  due  either  to  the  slipping  of  the  ligature 
or  to  necrosis  of  the  ureter  brought  about  by  the  ligature, 
then  it  could  easily  be  recognized  and  an  avenue  for  the  escajio 
of  the  urine  formed.  Fraenkel,^  as  the  result  of  his  clinical 
observation  and  animal  experimentation,  has  iirged  the  im- 
portance of  this  procedure. 

I  wish  to  take  this  opportunity  to  refer  to  a  recent  article 
of  mine,  "Ligation  and  Clamping  the  Ureter  as  Complica- 
tions of  Surgical  Operations.""  The  effect  of  complete  auil 
permanent  ligation  of  one  ureter  in  animals,  and  the  results  in 
some  of  the  instances  where  it  has  been  done  in  man,  as  weM 
as  the  finding  of  such  injuries  at  autopsy,  caused  me  to  think 
that  in  the  absence  of  infection  and  renal  insuffidenci/  su.ch  ;i 
procedure  would  usually  give  rise  to  little  or  no  pain  and 
would  probably  not  be  accompanied  by  any  imtoward  symp- 
toms. Therefore,  I  made  certain  statements,  to  this  effect, 
which,  although  they  may  be  true,  are  not  justifiable  in  tlu' 
present  state  of  our  knowledge  of  the  subject.  They  were 
these: 

"When  only  one  ureter  is  occluded,  the  diagnosis  is  in- 
deed very  difficult,  for  in  the  majority  of  cases  there  are  nn 
svhjective  symptoms."  "It  may  be  said  that  generally  pain 
(renal  or  ureteral)  is  not  present  when  the  ureter  is  com- 
pletely occluded  ";  also  that  "  Complete  and  permanent  oc- 
clusion of  the  ureter  in  the  absence  of  infection  leads  to 


renal  atrophy,  etc."  These  conditions  take  place  usually 
without  any  symptoms  or  evidence  of  constitutional  dis- 
turbances, and  probably  without  much  shock." 

One  must  remember,  however,  that  the  patient  is  uncon- 
scious for  some  time  after  the  operation,  and  that  the  symp- 
toms arising  from  such  an  injury  could  easily  be  obscured 
by  those  usually  following  such  an  operation,  and  also  by 
the  use  of  sedatives.  In  some  of  the  cases  i-eported  the 
condition  in  the  pelvis,  which  led  to  the  injury  of  the  ureter, 
may  by  compression  have  gradually  caused  a  partial  or  com- 
plete atrophy  of  the  kidney,  as  was  considered  in  the  cases 
reported  by  Bastianelli  and  Veit."  In  such  cases  the  liga- 
tion of  the  ureter  would  probably  give  rise  to  few  or  no 
symptoms. 

Eesection  of  the  Ureters  in  Htsteeectomy  for  Cancer 

OF  THE  Uterus  where  there  has  been  Wide  Lateral 

Extension  of  the  Growth. 

Hysterectomy  for  carcinoma  of  the  cervix  with  resection  of 
the  lower  end  of  the  ureter  and  implantation  of  the  ureter 
into  the  bladder  when  the  vesical  end  of  the  ureter  was  found 
to  be  surrounded  by  the  growth,  has  been  accomplished  with 
success  by  several  operators.  Penrose,"  in  July  of  1893, 
was  probably  the  first  to  do  this  in  an  abdominal  hysterec- 
tomy. He  employed  a  suture  to  draw  the  ureter  into  the 
bladder,  a  method  suggested  by  the  Van  Hook  °"  end-in-sidc 
uretero-ureteral  anastomosis,  from  which  the  method  de- 
scribed by  me,  as  well  as  similar  operations  reported  by 
others,  have  been  developed.  Schede,""  in  1890,  in  a  hys- 
terectomy by  the  sacral  route,  resected  a  portion  of  the  ureter 
and  bladder  wall  which  were  involved  by  carcinoma  and 
attempted  to  implant  the  ureter  into  the  bladder,  but  failed. 
Westermarck,''  in  189-t,  in  a  similar  operation  was  successful. 

Dr.  Kelly '°  was  probably  the  first,  and,  as  far  as  I  am  able 
to  learn,  the  only  one,  to  resect  the  ureter  and  successfully 
implant  it  in  the  bladder  by  the  vaginal  route  in  a  vaginal 
hysterectomy,  March,  1899,  Gyn.  ISTo.  6831.  This  case  was 
erroneously  reported  as  an  abdominal  hysterectomy  and  im- 
plantation. Previous  to  the  ones  referred  to  in  this  article, 
we  have  had  in  this  hospital  but  one  other  instance  of  hys- 
terectomy for  carcinoma  of  the  cervix  with  resection  of  the 
lower  end  of  the  involved  ureter.  This  was  done  in  Janu- 
ary, 1900,  by  Dr.  Kelly."  Gyn.  No.  7510.  During  recent 
years  other  operators  in  this  country  and  abroad  have  success- 
fully resected  the  lower  end  of  the  ureter  and  implanted  it  in 
the  bladder  in  hysterectomy  for  cancer  of  the  uterus  involv- 
ing the  ureter. 

Chalot,'"  in  1896,  advocated  the  preliminary  ligation  nf 
both  internal  iliac  arteries  and  the  systematic  transplantation 
of  both  ureters  into  the  bladder  if  possible,  otherwise  into 
the  rectum,  in  cases  of  cancer  of  the  cervix  of  the  uterus 
with  wide  extension  of  the  growth.  He  reports  a  successful 
operation  with  implantation  of  the  ureters  into  the  rectum. 
One  may  find  recorded,  eases  of  the  resection  of  ureters  and 
their  implantation  into  the  bladder,  as  well  as  into  the  skin, 
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Fig.  1. — Gyn.  No.  9903.  Path.  No.  610B.  Natural  size.  lu  tUis  instance  the  lympbatics  were  removed  from  the  pelvic  vessels  from 
above  downwards,  together  with  the  uterus,  and  undisturbed  all  the  tissue  lateral  to  the  cervix  from  pelvic  wall  to  pelvic  wall,  including  the 
lower  4. .5  cm.  of  the  ureters;  and  the  ureters  were  implanted  iu  the  bladder.  By  comparing  this  with  the  picture  of  the  usual  hysterectomy  for 
cancer  of  the  cervi.x,  one  can  see  what  is  gained  by  the  more  radical  operation. 


Fi(i.  2. — Gyn.  No.  9860.  Path.  So.  l>o:4.  Naliu;il  size.  Cross  section, 
taken  just  below  the  level  nf  the  uterine  artery,  of  a  specimen  from  a 
hysterectomy  for  carcinoma  of  the  cervix,  where  all  the  tissue  between  the 
cervix  and  pelvic  wall,  including  the  lower  portion  of  the  double  ureter, 
was  removed  undisturbed,  on  the  left  side.  On  the  right  side  the  paramet- 
rium was  cut  through  mesial  to  the  ureter.  The  advantage  gained  by  sacri- 
ficing the  lower  end  of  the  ureter  and  removing  undisturbed  all  the  tissue 
lateral  to  the  cervix,  becomes  very  evident  in  comparing  the  two  sides. 
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Fig.  3.  — Section  of  the  left  parametrium,  magnified 
twice,  from  specimen  shown  in  Fig.  2. 

a-a'  is  the  outer  border  of  the  growth. 

6-6'  is  the  outer  border  of  the  cervix. 

e       is  a  cross  section  of  the  double  nreter. 

c-c'  and  d  are  small  lymph  nodes  having  a  diameter  from 
.5  to  1.5  mm. 

In  this  section  cancer  was  found  in  the  node  marked  d, 
which  is  posterior  and  lateral  to  the  ureter.  In  other  sec- 
tions cancer  was  found  in  a  node  situated  near  c'.  In  a 
less  radical  operation  some  of  the  nodes  containing  cancer 
wonld  have  been  left  behind. 
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the  pressure  of  the  growth  on  the  ureters.  By  studying  the 
reports  of  cases  of  radical  operations  for  extensive  carcinoma 
of  the  cervix,  we  are  able  to  judge  of  the  possibilities  of  such 
an  operation.  In  these  cases  the  evident  extent  of  the  disease 
is  the  indication  for  the  operation.  It  seems  to  me  that  the 
indications  for  such  an  operation  in  the  so-called  favorable 
cases,  are  Just  as  evident;  namely — 

1.  The  high  percentage  of  recurrences. 

2.  Tlie  involvement  of  the  pelvic  glands,  apparently  in  at 
least  one-third  of  the  operable  cases. 

3.  The  inability  at  operation  to  diagnose  to  what  extent 
the  surrounding  tissues  are  involved  by  carcinoma. 

In  addition  one  must  bear  in  mind  that  the  most  radical 
operation  is  probably  indicated  more  in  the  early  than  in  the 
very  advanced  cases,  for  in  the  former  there  is  the  greater 
chance  for  a  cure.  I  have  emphasized  the  importance  of  the 
more  radical  operation.     I  wish  now  to  emphasize  these  facts : 

1.  Tliat  a  more  radical  operation  is  very  difficult  and  is 
attended  with  a  higher  primary  mortality  than  a  less  radical 
one. 

2.  That  such  an  operation  is  but  in  the  experimental  stage, 
and  the  question  of  the  route  to  use,  as  well  as  whether  it  is 
best  to  resect  the  lower  ends  of  the  ureters  in  the  early  cases, 
and  many  other  features  in  such  an  operation,  are  problems 
which  have  not  been  solved. 
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NITROGEN  EXCRETION  IN  PNEUMONIA,  AND  ITS  RELATION  TO  RESOLUTION/ 


By  Henet  Wieejian  Cook,  M.  D., 
Besident  House  Officer  in  the  Jolins  Hopkins  Hospital. 


(From  the  Clinical  Laboratory 

An  unusually  small  number  of  crises  and  a  large  proportion 
of  delays  in  resolution  were  occurring  last  fall  in  this  Hos- 
pital, and  several  different  methods  of  local  treatment,  such 
as  ice  bag  and  poultice  to  the  chest  were  tried,  with  the  view 
of  shortening  the  course  of  the  disease.  Daily  determinations 
of  the  total  nitrogen  excretion  in  each  case  by  the  Kjeldahl 
method  were  begim  with  the  idea,  that  the  daily  surplus  nitro- 
gen excretion,  above  what  would  normally  be  excreted  on  the 
]meumonia  diet,  would  be  an  index  in  direct  proportion  to 
the  rapidity  with  which  the  involved  lung  was  clearing. 

This  assumption  was  based:  1.  Upon  the  fact  observed  by 
Svenson,  Miiller  and  others,  that  a  post-critical  nitrogen  deter- 
mination showed  very  marked  increase  in  total  daily  nitrogen 
excretion,  one  case  mentioned  by  Miiller  showing  28  grammes 
of  nitrogen  over  what  would  normally  l)e  excreted  on  the  same 
diet.     This,  as  he  took  it,  represented  175  grammes  of  albumin 
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of  the  JoliHS  Hopkins  Hospital.) 

or  800  grammes  of  pneumonic  exudate  which  had  been  ab- 
sorbed by  the  blood  from  the  involved  lung,  and  finally  found 
its  way  into  the  urine.  This  hypothesis  our  observations  have 
tended  to  confirm.  2.  Upon  our  idea  as  to  the  course  of 
events  in  consolidation  and  resolution  of  pneumonic  hmgs  as 
drawn  from  standard  pathologies.  This  may  be  briefly  stated 
as  follows : 

The  lung  first  becomes  congested,  or,  as  it  is  termed, 
engorged.  This  is  followed  sooner  or  later  by  consolidation, 
first  in  the  form  of  red,  and  later  of  grey  hepatization.  The 
lung  is  now  firm  and  solid,  weigliing  from  1000  to  1500 
grammes,  according  to  Bollinger,  or  even  2000  grammes,  ac- 
cording to  Osier,  more  than  it  did  in  the  normal  state.  This 
1000  to  2000  grammes  of  exudate  in  favorable  cases,  softens 
and  is  gradually  absorbed,  finally  leaving  the  lung  clear. 

Thus,  supposing  that  the  exudate  absorbed  by  the  circu- 
lation would  appear  in  the  urine  as  some  nitrogenous  ex- 
tractive, and  believing  there  were  approximately  500  to  1000 
grammes  of  exudate  per  lobe  to  be  accounted  for  in  this  way. 
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it  is  evident  that  by  knowing  how  much  nitrogen  was  excreted 
daily  above  the  normal  for  e.xisting  conditions,  and  also  how 
much  pneumonic  exudate  one  gramme  of  nitrogen  represented, 
we  might  easily  estimate  what  proportion  of  the  exudate  was 
being  excreted  each  day. 

The  variations  in  nitrogen  content  of  the  faces  were  not 
considered,  as  the  total  daily  nitrogen  excretion  from  this 
source  only  averages  about  two  or  three  grammes,  according 
to  tl',0  statistics  of  Kiess,  while  the  comparatively  small 
amount  of  sputum  relative  to  pneumonic  exudate  allowed  of 
its  being  disregarded  likewise. 

It  was  hoped  that  one  local  application  might  cause  the 
expected  amount  of  nitrogen  to  be  excreted  sooner  than  an- 
other, indicating  a  more  favorable  condition  for  rajDid  reso- 
lution. 

It  was  soon  found,  however,  that  while  this  calculation 
did  very  well  for  the  small  proportion  of  cases  that  resolved 
quickly  (Charts  No.  1  and  IV)  say  in  three  or  four  days,  that 
in  cases  of  delayed  resolution  (Charts  No.  II  and  "VII)  quite 
as  large  an  amount  was  excreted  daily  without  seeming  to 
make  any  impression  on  the  condition  of  consolidation  as 
shown  by  physical  signs.  In  other  words,  whereas  the  quickly 
resolving  ease  excreted  its  expected  1000  or  2000  grammes  of 
exudate  in  three  or  four  days,  leaving  the  lung  clear,  on  the 
other  hand,  the  slowly  resolving  case  would  excrete  its  surplus 
of  200  to  .500  grammes  daily  day  after  day  and  even  week 
after  week  and  still  retain  a  flat  note  over  the  involved  lung. 

This  of  course  made  it  out  of  the  question  that  the  daily 
nitrogen  determinations  would  be  even  the  most  distant  index 
of  the  rate  of  clearing.  The  determinations  were  continued 
however  in  view  of  the  interesting  questions  they  suggested 
and  I  report  them  here,  without  reference  to  the  question 
of  treatment  for  which  they  were  undertaken,  and  which 
will  be  reported  later.  I  wish  to  express  my  great  apprecia- 
tion of  the  interest  and  kindness  of  Dr.  Emerson  with  whose 
encouragement  this  work  was  undertaken,  and  whose  in- 
valuable assistance  in  the  nitrogen  determinations  made  its 
completion  possible. 

Twenty-two  cases  in  all  were  followed,  the  figures  of  which 
I  append  in  full.  All  were  from  the  men's  wards.  Deter- 
minations in  all  the  cases,  for  one  reason  or  another,  could 
not  be  made  daily  through  their  whole  course,  but  those  that 
are  incomplete  agreed  for  the  days  they  could  be  followed 
with  the  ones  observed  from  onset  to  recovery.  Thus, 
though  some  are  incomplete,  they  are  valuable  as  controls 
and  supplements  for  the  rest. 

I  was  especially  fortunate  in  obtaining  two  cases  from  the 
initial  chill  on,  and  the  others  included  four  crises,  four  cases 
of  marked  delay  in  resolution,  two  with  continued  fever, 
and  two  afebrile  after  the  tenth  day. 

One  ease  ended  in  empyema,  and  one  case  died.  Several 
cases  showed  successive  involvement  of  two  or  more  lobes. 
The  number  of  lobes  involved  varied  from  one  to  four,  and 
period  of  resolution  from  three  days  to  eight  weeks. 

These  patients  took  about  G  to  8  grammes  of  nitrogen  a  dav 
in  the  routine  milk  and  albumin-water  diet  during  the  con- 


tinuation of  the  fever,  and  after  the  temperature  became  nor- 
mal about  10  grammes  of  nitrogen  in  the  general  soft  diet. 
Other  patients  than  the  pnemnonia  cases  excreted  about  8 
grammes  of  nitrogen  daily  with  a  milk  and  albumin  diet  and 
9  or  10  grammes  of  nitrogen  with  a  soft  diet. 

The  question  may  be  asked,  can  the  surplus  nitrogen  excre- 
tion in  these  cases  be  considered  as  representing  in  greater 
part  pneumonic  exudate,  as  Svenson  and  Miiller  surmised,  and 
as  our  observations  tend  to  confirm;  or  is  it  to  be  accounted 
for  merely  by  the  fever,  or  by  the  leucocytosis  ?  Against  the 
latter  view  are  opposed  the  following: 

1.  Although  the  results  of  various  investigators  tend  to 
show  an  increased  metabolism  as  indicated  by  increased  nitro- 
gen excretion  in  many  cases  with  pyrexia,  some  of  the  results 
are  conflicting,  and  although  it  is  undoubtedly  true  that  in 
jiiany  cases  pyrexia  and  increased  nitrogen  excretion  are 
coincident,  yet  these  cases  (Charts  I  and  III)  show  definitely 
that  a  continued  fever  of  104  degrees,  accompanied  by  a 
leucocytosis  of  20,000,  maj''  persist  for  several  days  consecu- 
tively, with  the  patient  excreting  a  noi-mal  or  subnormal 
amount  of  nitrogen;  and  also  that  for  weeks  after  both  tem- 
]3erature  and  leucocytes  are  normal  a  surplus  of  ten  to  fifteen 
grammes  of  nitrogen  may  bo  excreted  daily  (Charts  II  and 
VII).  The  interesting  experiments  of  Krehl  and  Matthes ' 
on  aseptic  fevers  in  man  and  animals,  also  show  conclusively 
that  it  is  not  the  temperature  pe?-  se  that  causes  the  increase 
in  metabolism  and  increased  nitrogen  excretion.  They  found 
that  injections  of  certain  poisons,  such  as  iodine,  silver  nitrate 
and  albumoses,  may  cause  a  rise  in  temperature  or  may  not; 
but,  in  either  case,  the  nitrogen  output  was  increased,  showing 
that  it  is  the  poisoning  and  not  the  temperature  tliat  causes 
the  surplus  nitrogen. 

Again,  the  statistics  of  Eiess "  on  nitrogen  excretion  in 
typhoid  show  one  case  that  on  the  ninth  and  tenth  days  of  the 
disease  excreted  an  average  of  16.4  grammes  of  nitrogen  each 
day  with  a  maximum  temperature  of  104.7°,  and  yet  on  the 
sixteenth  and  seventeenth  day  of  disease  passed  an  average  of 
16.5  grammes  of  nitrogen  with  a  temperature  of  100.2°,  thus 
showing  a  dift'erence  of  only  one-tenth  gramme  of  nitrogen 
with  a  difEerence  in  temperature  of  4.5°.  This  same  case  on 
the  twelfth  and  thirteenth  days  of  the  disease  under  treat- 
ment mth  continued  bath  passed  twenty-three  grammes  of 
nitrogen  per  day,  with  an  average  temperature  of  101.5°,  thus 
treatment  with  hydrotherapy  causes  a  difEerence  of  seven 
grammes  of  nitrogen  per  day,  whereas  4.5  degrees  of  tem- 
l^erature  caused  but  one-tenth  gramme  difference.  So  al- 
though pyrexia  and  leucocytosis  may  be  accompanied  by  in- 
creased nitrogen  output,  no  inevitable  association  nor  causal 
relation  can  be  considered  proven. 

2.  In  a  pneumonia  case  with  one  lobe  involved  we  Imow 
that  500  to  1000  grammes  of  exudate  must  be  gotten  rid  of  in 
some  way  and  our  observations  on  two  cases  in  which  a 
single  lobe  resolved  in  several  days  showed  during  those  daj's 
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a  total  surplus  nitrogen  excretion  of  -1-10  grammes  and  1070 
grammes  respectively.  This  leaves  but  little  to  be  accounted 
I'or'by  either  fever,  leucoeytosis  or  toxaemia. 

3.  The  surplus  nitrogen,  although  showing  no  definite  rela- 
tion to  the  temperature,  does  show  a  very  close  coincidence 
with  physical  signs,  that  is  after  resolution  once  begins. 
Thus  we  find  that  after  the  first  few  days,  whenever  the 
limg  by  clinical  signs  shows  consolidation,  we  get  surplus 
nitrogen,  and  as  soon  as  these  signs  are  clear  we  have  normal 
nitrogen  excretion. 

The  history  of  a  pneumonia  case  from  the  jioint  of  view 
of  nitrogen  excretion  seems  to  be  as  follows: 

During  the  first  day  or  so  following  the  initial  chill  the 
nitrogen  output  is  below  normal,  as  we  might  expect  when  we 
consider  that  is  short  while  500  to  1000  grammes  of  exudate 
per  lobe  is  stored  in  the  involved  lung  at  the  expense  of  the 
rest  of  the  body.  It  is  in  this  way  that  Bollinger  explained 
the  oligsemia  to  which  he  called  attention  in  pneumonia. 

From  about  tiie  third  day  on  we  find  a  gradual  rise  in  nitro- 
gen excretion  corresponding,  as  I  interpret  it,  in  greater  part, 
to  beginning  resolution  and  absorption  of  the  liquefj'ing  exu- 
date, plus  probably  some  excretion  of  destroyed  tissues  re- 
tained in  other  parts  of  the  body.  This  finally  comes  to  a 
maximum  in  two  more  days,  and  if  there  is  no  further  involve- 
ment, and  the  lung  is  clearing  well,  the  nitrogen  excretion 
returns  rapidly  to  normal. 

There  are  variations  from  the  above  picture  of  what  may 
be  taken  as  a  type  of  the  average  favorable  case. 

In  one  case  evidences  of  beginning  resolution  did  not 
come  until  the  sixth  day.  This  was  an  old  man  of  sixty 
with  an  alcoholic  history  (Case  3).  In  another  (Case  12) 
the  rise  in  nitrogen  output  came  on  the  second  day  with  in- 
volvement of  a  second  lobe.  This  was  after  one  day's  interval 
without  fever,  physical  signs,  or  surplus  nitrogen.  In  otlier 
words,  the  patient  was  well  for  one  day,  then  suffered  involve- 
ment of  the  opposite  lower  lobe  which  began  to  resolve  on 
second  day,  and  was  practically  clear  and  the  patient  well  on 
the  sixth  day. 

The  greatest  variations  are  found  in  time  required  for 
resolution,  one  case  requiring  three,  another  six,  and  a 
third  over  eight  weeks. 

It  was  in  such  cases  of  delayed  resolution  that  the  remark- 
able quantity  of  surplus  nitrogen  was  excreted.  One  case  (See 
Chart  II,  Case  16)  during  the  first  thirteen  days  of  admis- 
sion excreted  a  surplus  amount  of  nitrogen  which  would  repre- 
sent the  weight  of  exudate  in  four  consolidated  lungs,  yet  this 
patient's  lung  was  not  entirely  clear  on  the  twenty-fourth 
day  of  admission,  and  but  one  lobe  of  one  lung  was  ever 
involved.     Tempeature  had  been  normal  since  the  eighth  day. 

A  second  case  (Case  5)  also  excreted  the  equivalent  of 
four  consolidated  lungs,  and  this  during  the  first  twenty- 
four  days  of  admission,  and  the  chest  had  not  cleared  on 
the  sixtieth  day,  and  in  this  case  but  one  lung  was  ever  in- 
volved, and  the  temperature  had  been  normal  since  the  seven- 
teenth day.     Several  other  of  the  eases  during  delay  in  reso- 


lution excreted  much  more  nitrogen  than  could  be  accounted 
for  by  the  original  quantity  of  exudate.  To  account  for  this 
brings  us  back  to  the  same  difticulty  that  made  the  nitrogen 
determinations  useless  as  an  index  to  the  rate  with  which  the 
lung  was  clearing.  Now  if,  as  we  believe,  the  total  surplus 
nitrogen  in  these  cases  still  represents,  in  great  part,  absorbed 
pneumonic  exudate,  and  exceeds  by  many  fold  the  original 
area  of  consolidation,  the  only  supposition  left  tenable  is, 
that  the  pulmonary  condition  in  these  cases  is  not,  as  we 
took  for  granted,  a  passive  status  quo,  waiting  for  weeks  to 
be  carried  away,  but  a  continually  progressing  cycle  of  for- 
mation, liquefaction,  and  absorption  of  pneumonic  exudate. 

If  we  look  at  the  question  in  the  light  of  recent  work  that 
has  been  done  by  Miiller'  on  resolution  in  pneumonia,  it 
makes  it  all  the  more  improbable  that  the  hepatized  lung 
should  remain  filled  with  the  same  consolidated  exudate  at 
the  end  of  a  couple  of  months  as  it  had  at  first.  He  found 
that  a  lump  of  lung  in  the  stage  of  grey  hepatization,  if  ren- 
dered sterile  to  exclude  bacterial  action,  and  kept  at  the  same 
temperature  as  the  bod}',  would  resolve  invariably  and  com- 
pletely in  a  few  days.  This  he  showed  was  due  to  the  pres- 
(nce  of  autolytic  ferments  derived  probably  from  the  cellu- 
lar elements  of  the  exudate. 

■^liy  sliould  such  a  lung,  if  left  in  the  body,  remain 
unchanged?  I  cannot  conceive  that  it  could,  except  with 
the  rather  chimerical  assumption  of  the  formation  of  anti- 
ferments.  Now  if  it  does  liquefy  and  does  not  clear,  it 
must  be  because  the  liquid  is  retained  in  the  lung.  But  we 
know  this  is  not  the  case;  for, 

1.  WHien  such  cases  come  to  autopsy  the  hmg  is  solid, 
as  in  the  case  Grissole  described  in  which  at  autopsy  on  the 
60th  day  the  affected  part  showed  a  condition  not  unlike  that 
of  the  acute  stage.     (Osier.) 

2.  We  obtain  the  equivalent  of  that  liquid  several  times 
over  in  the  urinary  excretion. 

This,  of  course,  throws  no  light  upon  the  course  of  the  symp- 
tomatic side  of  the  picture,  and  only  emphasizes  the  fact 
long  recognized  that  the  pulmonary  condition  bears  no  defi- 
nite relation  to  the  clinical  symptoms.  An  explanation  of 
defervescence  and  a  drop  in  leucocytes  with  continued  local 
conditions,  must  probably  be  postponed  with  many  similar 
problems  to  the  day  when  the  conceptions  of  specific  anti- 
bodies are  elucidated. 

The  fact  that  many  of  these  cases  where  the  lung  remains 
solid  are  afebrile  and  show  no  leucoeytosis  is  no  contra- 
indication to  a  continued  local  process.  For  many  other 
morbid  conditions  involving  pus  formation  become  afebrile 
and  without  leucoeytosis  after  surgical  interference  or  spon- 
taneous evacuation,  although  the  local  inflammation,  as  evi- 
denced by  copious  pus  formation,  continues.  Then,  besides, 
in  pneumonia  wc  so  often  see  a  patient  with  violent  fever  and 
rapid  heart,  and  seemingly  on  the  verge  of  dissolution,  several 
hours  later  sleeping  quietly,  or  asking  for  food,  apparently 
well.     It  is  scarcely  conceivable  that  an  inflammation  which 
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can  produce  1000  or  2000  grammes  of  exudate  in  a  couple  of 
days,  would  come  to  a  complete  standstill  in  several  hours. 

The  ease  ending  in  empyema  is  of  special  interest  in  that 
it  suggests  that  nitrogen  determination  may  be  of  diagnostic 
value  in  doubtful  cases  with  continued  flatness.  In  this  case 
with  a  fiat  note  over  the  left  chest  on  the  I'i'th  day  the  nitro- 
gen excretion  was  about  normal,  whereas  in  every  case  wdiere 
a  continued  flat  note  was  due  to  delayed  resolution  the  nitro- 
gen excretion  was  much  above  normal.  The  explanation  of 
this  would  seem  to  lie  in  the  difl'erent  capacity  of  the  pul- 
monary tree  and  the  pleural  sac  for  absorption. 

In  view  of  Miiller's  suggestion  that  the  leucocytes  might 
furnish  a  large  part  of  the  ferment  concerned  in  the  lique- 
faction of  the  exudate,  I  was  interested  in  comparing  the 
leueocytosis  curve  with  that  of  the  nitrogen  excretion. 

His  supposition  of  the  importance  of  the  leucocytes  in 
this  process  was  drawn  from  the  knowledge  that  pus  does 
contain  a  proteid-splitting  ferment,  and  from  the  microscopic 
picture  of  the  stages  of  resolution.  He  pointed  out  that  in 
the  stage  of  grey  hepatization  where  resolution  first  begins 
the  microscopic  picture  shows  an  increase  in  leucocytes. 

From  another  point  of  view  I  find  an  analogous  phenom- 
enon. The  leucocytes  in  the  blood  reach  their  maximum  a 
day  or  two  before  the  maximum  excretion  of  nitrogen ;  and  in 
eases  where  the  nitrogen  output  soon  reaches  normal  the  curve 
of  leueocytosis  follows  it  closely,  though  the  temperature  may 
have  fallen  a  day  or  so  previously. 

The  case  mentioned  above  where  increased  nitrosjen  out- 


put did  not  appear  until  the  seventh  day,  had,  previous  to 
that  time  a  leueocytosis  of  about  17,000;  on  the  second  day 
after,  with  a  nitrogen  output  which  had  increased  500  fold  in 
three  days,  the  leucocj^tosis  was  28,000. 

All  of  which  tends  to  substantiate  Miillers  idea  that  the 
leucocytes  play  an  important  part  in  the  process  of  resolu- 
tion. That  there  is  no  leueocytosis  during  the  latter  part  of 
many  cases  of  delayed  resolution  is  difficult  of  explanation, 
but  not  more  so  than  the  similar  condition  so  frequent  in 
surgical  cases  as  mentioned  above,  where,  after  operation, 
a  continued  pus  formation  goes  on  after  the  leucocytes  are 
normal. 

To  sum  up: 

1.  In  cases  of  pneumonia  a  surplus  amount  of  nitrogen 
must  be  excreted  during  the  days  of  resohition  that  will  cor- 
respond at  the  least  to  the  original  quantity  of  exudate  poured 
into  the  involved  lung.  In  most  cases  there  is  more,  the  rest 
representing  in  great  part  a  continuation  of  the  formation  and 
an  absorption  of  inflammatory  exudation,  plus  other  tissue 
destruction. 

3.  In  cases  of  marked  delay  in  resolution  the  continued  high 
nitrogen  output  indicates  a  continuation  of  the  local  inflam- 
matory process,  so  that  in  those  cases  of  several  months' 
persistence  we  might  speak  of  a  chronic  pneumonia. 

3.  In  cases  of  rapid  resolution  the  leueocytosis  curve  fol- 
lows the  curve  of  nitrogen  excretion  with  a  very  striking  paral- 
lelism, and  would  seem  to  point  to  a  causal  relation  between 
leucocytes  and  resolution. 
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L.  lung  clear.    ) 
Temp,  normal.  ) 


CASE  1. 
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lO.oOO 
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14,000 

15,000 


11,000 
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This  was  a  very  severe  case  of  lysis  with  both  luugs  involved  on  ad- 
mission. Resolution  was  slightly  delayed.  Lungs  clear  by  physical 
signs  on  the  31st  day.  Total  surplus  N  to  14th  day  represented  3.600 
G  exudate.     See  Chart  VII. 
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Crisis  with  delayed  resolution.  On  admission,  1st  day  of  disease,  note 
was  hyper-resonant  throughout  chest.  On  3nd  day  dullness  in  rt.  back. 
On  10th  day  still  flatness  in  rt.   back.     Clear  on  23rd  day.     Involv.  rt. 

lower.     See  Chart  III. 

CASE  3. 
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Crisis  with  prompt  resolution.     Almost  entirely  clear  on  13th  day. 
Involvment  rt.  upper.     See  Chart  I. 
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Lysis  with  delay  in  resolution.     Clear  on  31st  day. 
Involv Left  lower;   later  right  lower. 
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.sis  with  marked  delay  in  resolution.  Not  quite  clear  on  60th  day. 
volv. — Left  lower  and  upper.  Surplus  N  excretion  for  23  days 
.iited  7,400  G  exudate. 
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Case,  ending  in  empyema.     Pus  drawn  on  19th  day. 
It  is  noteworthy  that  with  the  side  flat   on    17th    day    there    was 
n]iproximateIy  a  normal  N  excretion.     Involv.  1.  lower. 
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Involv.  of  low. 
lobe 


Up.  lobe  clearing  i 


1600 
1.500 
3230 
880 

iieo 

2720 
2790 
1030 
1180 
1800 
23J0 
3400 
1860 
1800 
1660 
1140 
1320 
1520 
1000 


35.7 
15.8 
22.7 
38.6 
15.4 
9.6 
11.7 
35 . 5 
30.7 
35.5 
36.0 
43.4 
19.7 
14.9 
16.6 
17.0 
10.0 


Leucocj'tes. 
15,000 
8,000 
5,000 

6,000 

10,000 

11,000 

13,000 

9,000 

9,000 

9,000 

8,000 

7,500 


Severe  case,  ending  by  lysis  on  10th  day.  Resolution  delayed.  Not 
entirely  clear  on  35th  day.  Rt.  up.  involved  on  admission,  clearing  on 
12th  day.     Rt.  low.  involved  about  7th  or  8th  day. 

The  rise  and  decline  in  N  excretion  corresponding  to  the  successive 
clearing  and  involvement  of  the  two  lobes  is  well  shown.  Surplus  N 
represents  6000  + G  exudate. 


CASE  8. 

Day  of 
disease. 

Cc.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes. 

6 

1185 

33.3 

10,000 

7 

1140 

19.7 

8 

1340 

33.9 

37,000 

9 

1345 

23.2 

40,000 

10 

1105 

35 . 1 

18,000 

11 

775 

33.9 

20,000 

12 

770 

18.6 

16,000 

Temp,  nor  .... 

13 

780 

15.1 

14  ■ 

670 

14.2 

15 

12,000 

16 

9,000 

Lysis  with  o 

Illy  slight 

delay  in  resolu 

tion.     Clear  on 

15th  day.     In- 

CASE  9. 

Day  of 
disease. 

Cc.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes 

4 

500 

9.3 

25,000 

5 

1080 

21.8 

20,000 

6 

1400 

28.9 

30.000 

7 

1260 

22.1 

31,000 

Death  on  8th  day.  From  the  increase  in  N  excretion  it  would  appear 
that  absorption  had  been  taking  place  since  5th  day.  Involvement; 
Right  upper  and  lower  lobes. 


CASE 

10. 

Day  of 
disease. 

Ce.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes 

5 

1120 

18.2 

10,000 

6 

840 

18.4 

7,000 

7 

860 

19.7 

4,500 

8 

905 

19.3 

5,000 

9 

630 

13.4 

lit  delay 

in   resolution. 

Clear  on 

14th  da\ 

.     Involve- 

Temp,  nor. 


CASE  11. 

Day  of 
disease. 

Cc.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes 

3 

920 

14.9 

13,650 

4 

1170 

10,700 

5 

1270 

23.5 

6 

1300 

37.3 

7 

1240 

28.9 

8,000 

8 

860 

19.0 

9 

940 

20.1 

10,000 

Lysis  with  delayed  resolution,  not  quite  clear  when  discharged  on  30th 
day.     Involvement:     Left  lower. 


Rt.  lung  clear. 

Chill  with  involv. 

of  1.  lung 

Signs  at  1.  base. 


1372 
1500 

1330 


19.1 
30.0 


r.03 


Leucocytes, 
11,600 


1,000 


1130 
1440 
830 
1820 
1506 
1250 
1520 
1380 

Successive  involvement  of  two  ditlereut  lobes,  first  terminating  by 
lysis,  second  by  crisis,  both  resolving  promptly.     See  Chart  V. 


Clear . 


15 


5.5 

5,.500 

16.0 

12,100 

16.3 

10,500 

35.6 

9,000 

30.0 

10,000 

15.31 

6,000 

14.3 

10.0 

CASE   lo. 

Cc.  urine  in 
24  hours. 

1160 

1500 

1340 

1380 

1370 

1090 


35.4 
36.4 
31.4 
31.0 
32.6 
29.0 
18.9 


Leucocytes. 

13,000 

6,000 

7,000 

6,000 


Lysis  with  some  delay  iu  resolution.     Clear  on  15th  day. 
Involv. — Rt.  up.  and  low. 


CASE 

14 

Day  of 
disease. 

Cc.  urine 
24  hours 

in 

G  of  N  in 
21  hrs.  urine. 

Leucocytes. 

7 

900 

18.3 

19,000 

Crisis 

8 

760 

15.3 

18,700 

9 

1000 

21.9 

9,000 

10 

560 

11.5 

6,000 

11 

470 

7.1 

13 

400 

7.(i 

13 

410 

6.7 

Crisis  with 

prompt  re 

solution.     S 

ee 

Chart  VI, 

Involv. — L 

lower. 

CASE 

1,5. 

Fall  in  temp.  ) 
began ) 

Day  of 
disease. 

7 
8 

Cc.  urine  in 
24  hours. 

3000 

3010 

G  of  N  in 
24  hrs.  urino. 

26.3 
23.2 

Leucocytes. 
34,800 
34,000 

9 

1860 

31.5 

16,300 

10 

1160 

16.3 

33,200 

Temp,  nor 

II 

1640 

18.8 

19,100 

13 

1340 

15.3 

18,800 

Lysis  with  moderate  delay  in  resolution.     Clear  on  15th  day. 
Involv. — Rt.  upper. 
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CASE   16. 

CASE  19. 

Day  of 

disease. 

Cc.  urine  in 
34  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes. 

Day  of 
disease. 

Cc.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes. 

4 

1470 

28.1 

30,000 

3 

3390 

10.8 

15,000 

5 

2160 

30.2 

15,000 

4 

21,000 

6 

1960 

33.9 

17,000 

5 

3090 

12.0 

15,000 

7 

1680 

36.6 

38,000 

6 

1400 

30.9 

8 

1560 

24.8 

45,000 

Temp.  nom.. . . 

7 

1180 

16.5 

14,000 

9 

2625 

87.3 

44,000 

8 

960 

14.5 

Temp,  nor 10 

2380 

30.8 

30,000 

<) 

830 

13.3 

15,000 

11 

2460 

28.6 

14,000 

13 

3190 

29.3 

8,000 

Lysis  with 

slight  delay 

in  resolution. 

Clear  on  16th 

day. 

13 

1840 

25.6 

10,000 

Inyolv. — L 

eft  lower. 

U 

1330 

23.7 

7,000 

15 

1400 

24.0 

7,000 

16 

1430 

34.3 

17 

1070 

23.3 

Normal. 

18 

10.50 

33.5 

Lysis  with  delayed  resolution.     Not 

entirely  clear 

on  38th  day. 

CASE  30. 

Involvement. — Left 
sented  7.100  G  exudate. 

ower.     Surplus 
See  Chart  II. 

N  from  4th  to  18th  day  repre- 

Day  of 
disease. 

Cc.  urine  in 
24  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes. 

6 

1640 

17.9 

19,000 

CASE  17. 

7 

1680 

19.6 

18,000 

Day  of 
disease. 

Cc.  urine  in 
34  hours. 

G  of  N  in 
34  hrs.  urine. 

Leucocytes 

Temp,  nor 

8 
9 

1780 
1780 

37.1 
36.1 

20,000 
21,000 

5 

1400 

19.0 

14,000 

10 

11.50 

17.5 

31,000 

6 

1460 

23.6 

16,000 

11 

1150 

30.5 

7 

2060 

33.4 

11,3.50 

13 

10.50 

19.3 

18,000 

8 

2050 

26.9 

13 

990 

19.4 

13.000 

9 

1750 

33.1 

33,000 

14 

1140 

19.7 

10 

1690 

23.6 

18,  .500 

15 

810 

10,000 

11 

2340 

23.4 

13,000 

16 

800 

13.5 

12 

2460 

31.5 

15,600 

17 

740 

10.4 

13 

3510 

14.3 

16,300 

14 

3305 

14.3 

5,830 

Lysis  with 

slight  delay 

in  resolution. 

Clear  on  1 8th  day. 

1.^ 

3290 

17.6 

Involy. — Rt.  and  left  lower  lobes. 

16 

1490 

15.6 

13,000 

17 

1305 

16.6 

15,000 

1.8 

1330 

9,  .500 

Temp,  nor 19 

1160 

19.1 

8,300 

Lysis  with  marked  delay  in  resolution.     Not  clear 

nntil  48th  day. 

Involvement.— Whole  of  left  lung,  and  right  lung 

to  slight  degree. 

CASE  31. 

CASE  18 

Day  of 

disease. 

Cc.  urine  in 
34  hours. 

G  of  N  in 
24  hrs.  urine. 

Leucocytes. 

Day  of 
disease. 

Cc.  urine  in 
34  hours. 

G  of  N  in 
24  hrs.  urine 

Leucocytes. 

1 

5 
0 

1190 
760 

9.7 
13.6 

11,000 
8,000 

3 

900 

11.3 

18,000 

1 

Lysis 

with  prompt 

resolution.     Clear  on  13th  day. 

4 

1030 

17.9 

30,000 

g-   - 

Involv 

.— Rt.  up. 

Ci'isis 5 

1630 

26.9 

19,000 
11,000 

a  1 

CASE   23. 
1780 

6 

3010 

17.7 

o 

^ 

19.1 

15,000 

7 

1090 

18.6 

3,000 

o 

8 

1370 

37.9 

14,000 

8 

770 

11.9 

4,000 

9 

1170 

31.0 

31,000 

Crisis  with  prompt 

resolution.     Perfectly  clear  on  13th  day.     See 

Lysis 

with   slight 

delay  in    reso 

lution.-       Clear 

on    15th    clay. 

Chart  IV.     Involvement. 

— Rt.  up.  lobe. 

Temp,  normafon  13th  day. 

i 
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bition of  patient,  and  discussion  of  Dr.  Kelly's  case,  142; — 
Exhibition  of  patient  and  report  of  a  case,  62. 
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Immunity,  recent  studies  of,  with  special  reference  to  their 
bearing  on  pathology,  285. 

Importance  of  a  more  radical  operation  in  carcinoma  cervicis 
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Notes  on  new  books,  67,  92,  118,  151,  178,  225,  258,  281.  Abel,  C, 
Gynecological  pathology:  A  manual  of  microscopical  technique 
and  diagnosis  in  gynecological  practice  for  students  and 
physicians,  119; — American  text-book  of  pathology,  179; — 
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Bulklej',  L.  D.,  and  others.  Syphilis:  A  symposium,  152; — 
Carpenter,  G.,  Golden  rules  for  diseases  of  children,  95: — 
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latina,  etc.,  etc.,  09;— Da  Costa,  J.  C,  Clinical  hematology, 
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258; — Penrose,  C.  B.,  A  text-book  of  diseases  of  women,  95; — 
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E.  A.,  Directions  for  class  work  in  i^ractieal  physiology, 
elementary  physiologj-  of  muscle  and  nerve  and  of  the  vasciilar 
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Opie,    E.   L.     A   case   of   hemorrhagic   pancreatitis.     The   occur- 
rence of  a  fat-splitting  ferment  in  the  urine,  117. 

Osier,  W.     Coma  in  cancer  of  the  stomach,  145; — Exhibition  of 
medical    cases:     Primitive    spleno-megaly    with    anemia,    cir- 


rhosis of  the  liver  and  jaundice.  Banti's  disease,  53; — Hemi- 
plegia in  pernicious  anemia,  351. 
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Pancreatitis,  hemorrhagic,  117. 
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Peripheral  venous  thrombosis  in  pneumonia,  with  rei)ort  of 
three  cases  and  a  review  of  those  previously  recorded.  Ab- 
stract, 130. 

Peritonitis,  acute  general  gonorrheal,  131. 
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Prostatic  obstruction,  A  new  combined  electro-cautery  incisor 
for  the  Bottini  operation  for,  36. 

Pusey,  B.     The  genesis  of  glioma  retin:e  in  neuroglia,  229. 
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Reik,  H.  0.  Catarrhal  otitis  media  (non-suppurative)  as  a 
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Robinson,  6.  C.  On  a  cyst  originating  from  the  ductus  thyreo- 
glossus, 81. 
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Sampson,  J.  A.  Proper  foot-wear  and  the  treatment  of  weak- 
ened and  flat  feet  by  mechanical  devices  for  maintaining  the 
adducted  position,  8; — The  importance  of  a  more  radical  oper- 
ation in  carcinoma  cervicis  uteri  as  suggested  by  patho- 
logical findings  in  the  parametrium,  299. 

Snake  venom,  new  study  of,  146. 

Some  distinguished  American  students  of  tuberculosis,  199. 

Sorcery,  medicine  and  surgery  in  ancient  Mexico,  87. 

Spleno-megaly,  primitive,  with  anemia,  cirrhosis  of  the  liver 
and  jaundice.     Banti's  disease,  53. 

Spratt,  C.  N.     Exhibition  of  patient,  247. 

Steiner,  W.  R.  A  contribution  to  the  history  of  medicine  in  the 
province  of  Maryland,  1030-1671,  192;— Peripheral  venous 
thrombosis  in  pneumonia,  with  report  of  three  cases  and  a 
review  of  those  previously  recorded.     Abstract,  130. 

Strong,  R.  P.     Para-colon  bacillus,  107. 

Summaries  or  titles  of  papers  by  members  of  the  Hospital  and 
ifedical  School  Staff  appearing  elsewhere  than  in  the  Bul- 
letin. 63,  244:  Amberg,  S.,  An  unusual  case  of  spasmus  nutans, 
03;— Bardeen,  C.  R.,  A  statistical  study  of  the  abdominal  and 
border-nerves  in  man,  244; — Bardeen,  C.  R.,  and  Lewis,  W.  H., 
Development  of  the  limbs,  body-wall  and  back  in  man, 
03; — Barker,  L.  F.,  Medicine  and  the  universities,  244; 
On  the  clinical  aspects  of  plague,  63;  The  unveiling  of 
the  cell.  244;— Bettmann,  M.,  Report  of  a  case  of  fibrinous 
bronchitis,  -with  a  review  of  all  eases  in  the  literature, 
244;— Bloodgood,  J.  C,  Blood  examinations  as  an  aid 
to  surgical  diagnosis,  03;— Blumer,  George,  The  bacteriology 
of  lobular  pneumonia,  especially  in  adults,  03;  The  present 
status  of  the  infectious   theory  of  malignant   neoplasms,   03: 
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— Blumer,  George,  and  AlacFarland,  Andrew,  An  epidemic  of 
noma;  report  of  sixteen  cases,  63; — Booker,  W.  D.,  The  early 
history  of  the  summer  diarrheas  of  infants,  63; — Brown,  T.  E., 
On  the  treatment  of  tetanus,  with  report  of  a  case  that  recov- 
ered under  sj'mptomatic  treatment  alone,  63;  The  blood  in 
certain  cutaneous  nervous  and  miscellaneous  diseases  with 
remarks  upon  the  origin  and  sig-nificance  of  the  eosinophiles, 
244;  The  diagnosis,  etiology,  prophylaxis,  and  treatment  of 
cystitis,  pyelitis,  and  pyelonephritis  in  women,  63; — The  prac- 
tical value  of  blood  examination  in  medicine  and  surgery,  63; — 
Buckler,  H.  W.,  Care  of  the  indigent  tuberculous,  63; — Clark, 
J.'  G.,  Phleboliths  of  the  ovarian  veins  simulating  ureteral 
stones,  244; — Cole,  R.  I.,  Pneumococcus  arthritis,  244; — 
CuUen,  T.  S.,  Tuberculosis  of  the  pelvic  organs  in  the  female, 
244; — Gushing,  H.,  Concerning  the  poisonous  eilect  of  pure 
sodium  chloride  solutions  upon  the  nerve-muscle  prepar- 
ation, (13:  Haller  and  his  native  town,  63;  Differences 
entre  I'irritabilite  des  Nerfs  et  Celle  des  Muscles,  244;  Physio- 
logische  und  anatomische  Beobachtung  iiber  den  Einfluss  von 
Hirnkompression  auf  deu  intracraniellen  Kreislauf  und  iiber 
einige  hiermit  verwandte  Erscheinungen,  244; — Emerson,  C.  P., 
Some  clinical  aspects  of  chemistry,  244; — Erlanger,  J.,  and 
Hewlett,  A.  W.,  A  study  of  the  metabolism  in  dogs  with 
shortened  small  intestines,  63; — Finney,  J.  M.  T.,  Anesthetics 
in  heart  disease,  63; — Finney,  J.  M.  T.,  and  Hamburger,  L.  P., 
The  relation  of  appendicitis  to  infectious  diseases,  63; — Flex- 
ner,  S.,  A  comparative  studj-  of  dysenteric  bacilli,  63;  Bubonic 
plague,  its  nature,  mode  of  spread,  and  clinical  manifesta- 
tions, 244;  Concerning  hepatic  syphilis,  244;  The  pathology  of 
bubonic  plague,  63;  The  pathology  of  diabetes,  244;— Flexner, 
S.,  and  Pearce,  E.  M.,  Experimental  pancreatitis — II;  244; 
Ford,  W.  AV.,  Classification  of  intestinal  bacteria,  63; — Futcher, 
T.  B.,  Fusel-oil  poisoning  ^^^th  special  reference  to  the  copper- 
reducing  substances  eliminated  in  the  urine,  63;  Cirrhosis  with 
pigmentation,  63;— Harris,  N.  MacL.,  and  Longcope,  W.  T., 
Micrococcus  zymogenes:  Some  additional  observations  upon 
its  occurrence,  63;— Hoch,  A.,  On  certain  studies  with  the  ergo- 
graph,  63;— Howell,  W.  H.,  An  analysis  of  the  influence  of  the 
sodium  potassium  and  calcium  salts  of  the  blood  on  the 
automatic  contractions  of  heart-muscle,  244;— Howell,  W.  H., 
and  Brush,  C.  E.,  Jr.,  A  critical  note  upon  clinical  methods  of 
measuring  blood  pressure,  63;— Huger,  W.  E.,  The  Justus  test 
for  syphilis,  with  report  of  cases,  244;— Jacobs,  H.  B.,  The 
treatment  of  consumption  in  local  sanatoria,  63; — Jones,  Wal- 
ter, and  Auer,  John,  On  the  oxidation  of  native  pigments, 
63; — Kelly,  H.  A.,  Methods  of  incising,  searching  and  suturing 
the  kidney,  244;  Scratch-marks  on  the  wax-tipped  catheter 
as  a  means  of  determining  the  presence  of  stone  in  the  kidney 
and  in  the  ureter,  63;— Knox,  J.  H.  M.,  and  Bassett,  V.  H., 
An  examination  of  milk  supplied  to  infants  suffering  with 
summer  diarrhea,  with  a  plea  for  a  purer  milk  supply  acces- 
sible to  the  poor  of  Baltimore,  244; — Lewis,  W.  H.,  The  devel- 
opment of  the  arm  in  man,  244; — Lewis,  W.  H.,  and  Loeb,  J., 
On  the  prolongation  of  the  life  of  the  unfertilized  eggs  of 
sea-urchins  by  potassium  cyanide,  244; — Lyon,  I.  P.,  Blood  ex- 
amination applied  to  surgery,  64;  The  clinical  study  of  the 
blood,  63;— Lyon,  I.  P.,  and  Gary,  C.,  Cancer  distribution  and 
statistics  in  Buffalo  for  the  period  1880-1899,  with  reference 
to  the  parasitic  theory,  64;  Pseudomembranous  inflammation 
of  the  mucous  membranes  caused  by  the  pneumococcus,  64; — 
MacCallum,  J.  B.,  Notes  on  the  Wolffian  body  of  higher 
animals,  244; — MacCallum,  W.  G.,  A  case  of  multiple  myeloma, 
65;  Beitrag  zur  pathologischen  Anatomie  des  Lungenrotzes, 
244;  On  the  life  history  of  actinomyces  asteroides,  244;— Mac- 
Callum, W.  G.,  and  Buckley,  S.  S.,  Acute  epizootic  leucoen- 
cephalitis    in    horses,    65:— Mackenzie,    J.    N.,    The    study    of 


laryngology  in  the  university  and  in  the  higher  medical 
education,  65; — Mall,  F.  P.,  On  the  development  of  the  con- 
nective tissues  from  the  connective-tissue  S3fncytium,  244; — 
Marshall,  H.  T.,  and  Ehrlich,  P.,  Ueber  die  complementophilen 
Gruppen  der  Amboceptoren,  244; — Marshall,  H.  T.,  and  Mor- 
genroth,  J.,  Ueber  ditferenzierung  von  Komplementen  durch 
ein  Partialanti-komplementen,  244; — ifcCrae,  T.,  A  case  of 
typhoid  fever  with  trichinosis  and  eosinophilia,  245;  Pernicious 
anemia — the  statistics  of  a  series  of  forty  cases,  244; — Mills, 
J.  J.,  Eye  strain,  its  consequences  and  treatment.  The  report 
of  a  few  interesting  cases,  245; — Nutting,  M.  A.,  The  educa- 
tion of  nurses,  245; — Opie,  E.  L.,  Filarial  Ij'mphatic  varix,  65; 
The  causes  and  varieties  of  chronic  interstitial  pancreatitis, 
245;— Osier,  W.,  Alfred  Stille,  245;  Intermittent  claudication, 
345;  Note  on  the  occiirrence  of  ascites  in  solid  abdominal 
tumors,  245;  Not«s  on  aneurism,  245;  On  amebic  abscess  of 
the  liver,  245;  On  the  advantages  of  a  trace  of  albumin  and 
a  few  tube  casts  in  the  urine  of  certain  men  above  fifty  years 
of  age,  65;  On  the  diag-nosis  of  bilateral  cystic  kidney,  245; 
On  heredity  in  bilateral  cystic  kidne.y,  345; — Paton,  S.,  Eecent 
advances  in  psychiatry  and  their  relation  to  internal  medi- 
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